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Thb lectures wIiicK aro now publiahed were first giren in 
November 1652, at a laboratory which I had arraugcd for 
the study of those br&ncbcii^ of chemistry and micro- 
scopical inquiry which have a special bearing on medi- 
cine. Several courses of lectures and demonstrations were 
given during the seven succeeding years ; but of late, 
increased work in other departmenta has prevented me 
from devoting so much of my time to thia branch of 
teaching. 

Tho course on urino included oral lectures and practical 
demonstrations, in which every pupil performed the ex- 
periment« with his own hands, according bo the directions 
given in the Tables, which will be found at page 4U1 
of the present work. 

The lectures (to page 368) were first published in the 
Briiith Medical Journal, and aro now printed in a collected 
formj with several additions. I have endeavoured to restrict 
XDyt^, as far as possible, to those parts of the subject 
which are of practical importauco in investigating the 
nature of a case. It must bo borne in mind that the 
lectures were given to practitioners, most of whom had 
far larger esperience in practice than myself. Little 
advantage, therefore, could have resulted under these 
circumstances Grom discussing special questions connected 
with the treatment of disease, and almost the whole time 
was devoted to the practical examination of tho luine and 
urinary deposits by the microscope and by applying the 



vi 



PREFACB. 



appropriate testa. I have thought it right to retain this 
character in the present work, and only a few very general 
remarks will bo fouud with refercoce to the treatment of 
urinary (li»eA.ses. 

I have had frequent occasion to refer to numerous 
works, and hare inserted many refereuceB in the text 
between brackets. The names of almost all the authors 
consulted, will also be found in. the index. 

Nearly all the analy^sca have been made by myself, and 
the drawings have in moat cases been copied by mo on the 
blocks, which were afterwards engrared. Those illustrat- 
ing the chapter on the kidney have been very recently 
copied from specimens carefully prepared. Only compara- 
tirety few illustrations of the salts of the urine and of 
urinary deposits will bo found in this work, as they have 
been already published in the lUiLSlratmm, to which 
numerous references have been made. I have endeaTOured, 
as far as possible, to give accurate copies of the objects; 
and almost all the drawings in hoth works have been traced 
directly on the wood-blocks or lithographic stones. Each 
object has been reprcfiented of tlie exact size it appeared. 
The magnifying power is given, and a scale appended, 
by which any one can measure every object. 

Befcrcnces to different parts of the work are inserted 
where rociuired, eajjcciaJly in the Tables at the end of the 
volume. Pains have been taken to aixangc the eubjccta to 
be discussed in the most convenient manner. A glance at 
the arrangement which immediately follows will at once 
give the reader an idea of the contents of the book, and 
the order in which the subjects are treated of. 

Lionel S. Bealb. 

01, Qrwvenor Street, W., SlareJt ISfli. 
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T.ECTURE T. 

Itate'Sook ; Conical Gla»ta/ar txamininff Orim ; Quantity of 
Urine ; Cutottr uf Urine : Smell of Urine ; Ctearattt or 
Turbidity: CoiaUtaiee ; Deposit; Sptci/tc Gravity; Mi- 
thodi of takinff the Spedfie Oraciiy ; Reaction; Acid 
Vrine; Alkaline Urine, from the pretence of Vvtatile or 
Fixed Alkati. 

Gestlemks, — It will be my endeavour, in the present ooune, 
to combiDO the aiivntitAgps of nn oral Iscture with tliot^e of a 
praotit-'ol dmuoiititratioD ; and I think you tUI agree with me in 
the opioion that, in this manner, a greater ainoant of infonna- 
tion may bo gaitiod in a shnrt t:mo, anit its practloal bt-oring 
apon the iDveaiigalion of disease shomi more satisfactorily 
than by listening to an ordinary lecture. I propose, therefore, 
10 devote tlie ftrat bairhour to a ftbort dosoription of the anb- 
stancea wtiicli you «iU afturwanlit tiave an opportnnity of ex> 
arainiDg for yourselreii. The remaining boar and a half will 
be occupied in salfiectiDg the differitnt constituents of tbe 
nrine to micrOHcopical and cliemical InveHligation in tbe la- 
bora loiy. 

Tbe first port of my course will comprehend the examina- 
tion of healihy urine: and tbeu I prupcwe In giv6 one demun*. 
fttration upon tbe microtcopieal examination of tbase urinary 
dopoBiU mo6t fVeqatmtly brought under the notice of the phy- 
«iciaQ, and the changes whieb lead to tbe formation of eaala of 



tl)d nriniferons tobes. Tho oxamtnation of various morbid 
Hpneimens of nrine, and the deteRlion of extTaneoiu matterif 
will ibea be wmsidered. Lastly, T propose to make a f«w re- 
marks upon tbe dilTerent forms of urinary ealcuU, and to con- 
sidar tlte condiLioos of the Tiriae which lead to their forma- 
tion. 

My chief wm will be to direct jour atteatioa especially to 
tboBO parts of the tmbjact which bear upon the prncUcal ex- 
aiitiiiatioD of the urino, with refiiriMiE^u to diagno^iia and the in- 
TesLigatJOQ of diseaMe; and I shnll only dwell upou \hoae che- 
mioal prot!e8sea and mioroncopical reiioarchee wliioh are adapted 
for the clinical examination of thiH sccrctioD, aod which may, 
with a little tiuuble, be pursued by the practitioner. I shall 
briotly allude to the nature of the morbid changes which we 
BTO ftblo to discover by an examinBtion of the urine, but iihnll 
Dot attempt to discQRS in detail the iieatinem to whi^ih the pa- 
tient should be sabjected, — for two reasons : first, beoause 
many of you are as well able to offbr an opiuiun on Lhia |)artof 
the question as royttelf; and secondly, because, as we all know, 
in the Ofuority of these ee^CJi, tho dilhutiUy lie§ in Lbe diagnO' 
sia : the cxn^t natnre and history of the iimtbij changes having 
been aseertoined, the proper plan of treatment often at onco 
soggeBts itself to the praetiuoner.' 

Before I dcxcribe the different substances entering into the 
composition of heaJtliy arine, I iniitit rcfur to scoie preliminary 
operauouB to which the specimca should be subjected beforo it 
ii attempted lo separata its chemical constitnents from each 
other, or tn exaraiau nay dopotiit that may have been formed 
in the microscope. 

Hott-Book. The resitlt of ev*ry observoiion should be care- 
fally entered in u DOte-book at the time it is made; and it is 
often of the groatost importuioe to make r sketeh of tba 
microscopical characters of a depOKit, and to append a csreful 
but short description of the specimen at tlie time the drawiog 

* Tkii MurM of I>atum nw delivfired otilj to [inoUtioueri. 
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is ma<!o, as well as notes of the ease from vliicb the ttrine was 
obtaiood. (Od draviog and meaaoring objects, see The Mi- 
enaeope in tU Application to Fraetical Medicine, Sod edit., 
p. 33.) 

Now, suppose a spcoimen of nrine brought to yon for es- 
aminatioD, bow ii the investigation to be commenced? what 
are tbe first points which sboold attract your notice ? in wbat 
ordor should they b« ob«:ervod? and bow are you to ascertain 
tlie nature of CDziHlitaents wbicb are dissolved in the tliiid, or 
which form a viable deposit? 

Tho perfectly iresb urine should bo poured into a conieal 
glass vustiel. 

Conical Qlastet for examining Vrint, The best form of 
conical glass for placing specimens of urine in, is one sug- 





It therefore eombinesi the adruiUgM of the oonic&l glass sad 
urinometer-tube in one vessel. 

Quantity of XJHne. It is very important ia all oase» to know 
tbe qaaotity of urine pa=.so<J in twcDty-four hours. The meet 
miaate exaiaination often foils to show any fa^t of importonee 
in the in vea ligation of a caae, m conseqaence of the ijuantity of 
urinfl passed not having been measarcd. Tbo prnctitioner in 
many oaiteR desire<< to Icnow it^ general aroount of compounds 
resulting from the disintegration of tissues wbicti are formed 
in the conrse of a given timei, and this knovrledge rannot be 
gained unless the nrinn be corefuUy measured. Tbts is the 
more necessary, as the amount varies so raurli even in healthy 
persons. The tempenUnre of the air, ami the amonnt of 
moisture present in it \ tbo atate of the akin and innooa» sur- 
faces generally ; tbe activity of the fuDCtions of respiration and 
circulation ; tLe amonnt of exerriiie ; thf^ ricantily and nature of 
tlio food, and, of couriii:), the amount of tluid tabdii, — ar» some 
nf the circnnLstances wliicb afTect the quantity of thtj urine 
passed. In health, it may be naid to vary from flfteen or 
tventy to fifty or aixty ounces. Dr. Thadicbnm, in sunie ex- 
periments Riimed on for from Bfty to seventy days, in the case 
of two individuale, findu Uie avprags amrmnt to be frtjm sixty 
to flixty-eight ounces in the tiT«nty-four bonni. The experi- 
ments were performed during tbe mootbH of November, De- 
cember, Jan uary, and February. In round numbers, the pro- 
portion in health may be c«limat'-'d at from twenty to sixty 
onnees; and a greater quantity i^ pusxed in the wiottir than 
during the summer monthii. 

Colour oj Urine. Urine fi'om the same person varies maoh 
in oolonr at ditfflrent limrs, and fipncimdoa taken from n 
nunibtir of p^rnoas in a t^tnte of health exhibit the greatest 
variotion in tint. Ne^-erthi'ly-ss, iinportt^ut information is often 
gained by observing the oolonr of urine. In nomii vaacii, from 
the colour, we are led to suspect the preseooe of certain anb- 
stanoea dissolved in tbe ituid ; in others, we may feel &ur8 that 



oartnia morUd eoiuUtaenu are not present. The oolonr of 
tbo urinfl, as veil b9 taasy ether characters, seems to be 
aflboted by the period of ihe day, the nattire of the diet, tbo 
itiite of llie respiratory process, ofaaai^es of temperature^ and 
many other tircunifltances. Heiiltby urine v&riea from a pale 
straw colour to a browaiab yellow Lint. lu di^caei^, it may be 
peiluoUy coloorlcsii, of a natural colour, bri^liL yollon, piokUh 
brown, of a Bmoky appearance, blood-red, or even dark blue. 
What WG learn from these differences in colour will appear 
when ive come to consider the cliaraclont of thu urine in diti- 
OASO. Urinary de[)03itii also vary mnoh in colour : they may be 
irhite, pink, red, pole or dark brown, bitie or black. The 
nature of t)ie coloui-ing matters of urine has been carei^y 
invcBligatfld by Holler, who obtained a yellow oolourinfj matter, 
uroxanlf It Jig. Thi^ can be decomposed into a red colouring 
matter, urrhoiUne ; and a blue substance, urofftaucine. The 
former has the same composition as indigo red ; the latter, as 
indigo blue. Uroglaucino may be obLaineU IVom all spoaimenii 
of urine^ and, in disease, sometimes forms a viiuble blue de- 
ponU Indigo blue has nearly the same chemical composition 
aa hematinc: it is doubtleas formed from it. Leucine, which 
has bIho been met with many times in nrine, in another sub- 
stance wbiob may Im produced in the formation of this bine de- 
posit of indigo. The yellow colouring matter of healthy urine 
via termed by F. Simon of Berhn, hamaplKein. The pre- 
sence of a substance in the urine from which indigo can be 
obtained mnst now be regarded as a settled fact ; and it is pro- 
bable that the bine deposit observed iu certain instancex, and 
referred to by ditTerent authors, was indigo blue, formed by the 
decompoNtion of uroxanthino.* Dr. Hoissall has published 
some intere>iting cases, and hoa very oorefiilLy nnatyned the do- 
positf T can fully confirm bis statements, as X have reccnily 
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had an oppartuuit.^ of examtoin^ a specimen of uiioo with 
blue deporat, wliioh waa sent to me by my ftieDtl Dr. Ernie of 
Nonricli.' Uroerythrine h anolbcr colouring matter described 
by Simon, nod always associaled with otic acid uizd urate of 
aoda. Tliiis sub&tauce is probally tho same as purpurine, 
described by Iir. Goldiog fJird. It hfta been analysed by 
Soberer, vho finds that it contains about (IS per cent, of aarboD. 
It would eoom that, wbon the i^limiDfttion of Eubswncos ftrom 
the liver, rich in carbGo, is interforod with, an inpreased quan* 
tity of this substance is excreted in the nrioc. Dr. Ilarley 
flnds ihnt the colouring matter of healtJiy urine contains a 
notable quantity of iron, like the hcematisa of the hlood; and 
he gives to it the name of nrobteroatine. Proat believed tbat. 
the colouring mnti.Gr of urine was due to Iho prcs-ance of a 
sort of rosin ; and Dr. Ilarloy has lately isolated a resinous 
substance, which possesses many characters ia commoD with 
the reein derived firom certain plants, and closely resembles 
draconine, wiiiob h obtained from dragon's btood» the exudation 
from the stem, of one at the resin-boaring palras. 

The relation of the colouring maltcrs of the urine to those of 
the bilo has been dwelt upon, and Berzelius long ago drew 
attention to the resBmblnnce of the latter to the chlorophyil of 
plants. Cert&in chemical reagents cause the same change in 
both these colouring matters. A red colouring material is not 
nnfreqnently seen in the cells in the tontral port of the lobules 
of the liver, and Dr. Hence Jones met with a gall-stone of a 
brick-red colour. There is much reason for believing that the 
formation of these colouring matters is connected with the dis- 
integratioD of blooil-corpuscles, and the quantity formed and 
the intensity of the colour probably depend upon the activity 
of the oxidiBiDg procusuex going on in the organism ; but ths 
whole question of the prndnction of colouring matter in the 
living body is sliU involved in great ohscnrity. The neparatton 
of a substance from the nrine^ from whi«h indigo blue and in- 

* Tblfl eaia will be pubHitb«d Ui tho " Aioblm of Uediohie," toI. L 



(liga rod nia.v bo prepured, must be r?^arded us a TDct of the 
greatest interest; and further exrewnients oa tliis sabjeet aro 
likely to lead to important results in connexion with the deve- 
lopment of orgonio colouring mattere. 

SmfU of Urine. From iho srodl of the nrine, iu aonie in- 
stances, llie praetitioner may gain useful information. Huslthy 
urine bos a peculiar and very i^tiariuiteri'^tic smelly which liov 
been described as aromatic, but well knovrn ti> alt: it probably 
deponde upon tba presenca of certain organic acids. In dis- 
aane, the vpeuinien may be highly jniniient, I'rom the preMnee 
of Cfirbonate o/ammania, which is produced by the deoomposi- 
tion of tht? urea excited by some animal ferment, e^ipocially by 
mucuK of the bladder to a stale of incipient deuumpuxitiuu. In 
other instances, it may Lave the smell of healthy urine, but 
the odoor v^ry much mote intense. Sulphuretted hydrogen 
may be evolved from it. The smell of tho urine ig alfcct^nd by 
mauy articles of food, such as asparagus, garlic^ and cubehit. 
Turpentine, even if inhaled, causes the urine to evolve an 
odour something like the smell of violets. 

Cltamui tir TurlidUtf, lluallhy ui'iuo it) perfectly olear and 
transparent ; but, after it has b(>on allo\r«d to ttanJ for a abort 
time, a very faint, flocculent, bulky deposit collects towards Ihe 
lonrur part of the vcasol. Xhi^ cIuuU couaiBls of a little maous, 
vitli imperfectly formed epithelial ccUb Iron, the uiueons mem- 
brane, aud epithelial debri$. 

In [iiitoa^c, the urine may be opaque fVom the preaence of 
dilTurout Bubatoiioes held in au^pension. Urate of noda iii the 
most fre^iuont catue of this opacity, in which case the colour of 
the mass is generally of a dirty yellow, or brownish, ruMm- 
bUn^ peOH-aoup. Very ranily it reaulta from fatty matter iu a 
minute atnte* of division, and the urine has the appearacet> of 
milk. This occurs in caa^s of chylous urtM. In iheHO in* 
BtanccH, the turbidity still continues after the utine has been 
allowed to RtAad atill for aome tame ; but generaUy the opacity 
of a speoimen depends upon the preeoace of « deposit tempo- 
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rarily suspeiKleil in it from agiUlion, Imt wliicb oollectn at the 
Iwtlom of the TPssel ntler & time, forming a vbiVm Jeposit, 
learJDg a perrectJy clcur Ihiii] above it. 

Connstence. Hcaltby urine is perfectly Ijinpitl, likfl water, 
and can be readily madd to drop from n tutie. In disease, 
however, the urine may be tliriktl'j viscid, or so thick aud 
plairtj that it may bo drawn up Bt tha sad of a rod like a 
Ihread, and cannot bo mado to drop at all. It may be imiL- 
,flmd: and in rare iiistannios, althi>iigli passed perfectly fluid, it 
lias afterwardn assiiTneil tho form of a tKiek^rmjrUtj, so that the 
vessel containing it might be invertad wtthont its escape. Such 
apeoimena have beea met with, a.'isaciflted wilh a milk-like 
appaumnce, in casus of ehylma urine. 

Deposit. The only di>poiiit which urinfi io health coQtaina 
is the faint unimportant mucns-cloiul Itefora referred to. All 
tiie tonatituente rcraorod from tbo organism in this exerelioo, 
in health, eKeape in a perfectly Kuluble form ; but when tho 
taealUiy physiologii^al changos are in any way intei-fert:il with, 
some of these con-ttiLnents are produced io abnormal ciuantity, 
and are depoaiUtd, io an insoluble fona, either at the time the 
urine ia secretfd, while it romaina in tho bladder, or at a vari- 
able interml of tltno after it has been passed. The deposit 
tiiny bo aoluUo in the warm floid precipitate*! an soon an it be- 
cornea cold, or its deposition may be dtm to certain {!hpnnicRl 
deromponilionH oecnrring io the fluid. 

The presence of a visible deposit in nrine 18, in nil instances, 
to be reganlcd as abjiormal. The nature and import of 
nrinaiy deposits will engage raiich of our attention in the 
present course of loctnres. I shall describe the difliirenl forms 
of deposit, and the mode of uollvcliug them for eicariiuiatio!i, in 
g subHequent lecture. 

Spteifie Gravity. By ascertaining the spccifio gravity of a 
speeimen of urine, we are enabled to form a rough estimate o£ 
the i]iiBotity of solid matter dit^nulvud in tho iluld; and, by 
measuring the tintire quantity of urine passed in the twenty. 



fom* bonra, we hsve daU for judging approximately of llifl 
qoe.nti(y of Rolid material removed firom the organiam in this 
Moretion in tweDty-four hoiirs- 

The BpecificgTRvity of bealtbf nrine may be considered to be 
about 1010, und the quantity of aoUd matter posiu-d in tlie 
twenty-four l]ourti at from 800 to LOOl) grains. It haH beeo 
confiidorGd Riiflicient lo calcnUto the qiinutity of bolid infttUT 
rroQi the dpDdflc gravity, by multiplying ibe nornber over lOOU 
indicating the upeoifie gravity, by about U-b. The result wiU 
girt] on approxinialioD to tbo qnanuty of nolid matter in lOOV 
grains of oriae. I'bi:! cukulation is by do means correct, aud 
is usele&e in caroful iuvestigitlioDs. Its tucxact nature is shown 
by the fact tbat three very difforcat nninljors baTO been pro- 
posed, namely, S-5b, 930, and l-€0. Wtea it is oonudered 
how widely diflorrnt tbe oompoeition of the solid matter may 
be in variuiiH Kpecitiieuii of healthy urine, it in obviotiiit tliat re- 
Bulta obtaiued in this munner miiHt often be very wide of tbe 
truth. Take, for exampl«>, albumen and coMmau talt. A tluid 
eonutinitig lsn-4 grains of the former in lOfXl grRin>i viH hsve 
a Hpeciflc gravity of 10»0 ; while one containing only BO.O grains 
of common nail in the same quantity will have a speoiflo 
gravity of 101)1. This clearly Khnws that any altempl tu caku' 
title the quantity of solid matter in an ■iiimal fluid cadduI bo 
ytxy exact. In investigations, Uierufore, where any approach 
to accuracy is required, we mual evaporate a givi^n qu&nliL,v of 
uriiio (1000 gratnii') tu dryncHS, at a low even tcmpctaturo, and 
weigh tbe solid matter. In practice, this operation takes some 
time; and physicians are compelled, as a goaeral rule, lo be 
coiitt'ut with tukiug the Kpeclfio gravity. In many rascH, the 
information gaim^d by this simple operation is very imiKM-tant. 
Thus the urine may be not more than 10l>2 or ltXJ!J — a condi- 
tion commonly met with in hysteria. A patient may bo cooliQa- 
ally passing urine of specific gravity 1010 to 1019, whiob is 
oommooly tbe case with olbuminons urine passed by patients 
suffering from certain chronio Iddney disesites. Uriua cod- 
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Uioiog a Tery large quactit; of area, so much tbat crvstals of 
Ihe nitrsto of urea are formad npon tlia addition of nitric ncid 
i,excen of area), usunlly reaches 1030 or a little liigher ; and, 
in casas of coofimied diabetes, trhere rery largo qtiantilios of 
8U{{ar constantly escaps from the orgaDlmu, the urine has a 
specific gnivily of lOJi^-lOiO, or even liigber. 

Methods of taking the Spedjlc (Gravity. Tiie spedflc gravity 
of a fluid is obtained most corrotitly by ascertaiuitig ilie weight 
of cqaal btilks of thi? fluid to be examiOBd and ijistillcd water 
respectively. For tLiu parpoae, a smaO bottle, with a tnbular 
stopper, holding' exactly lOIX) or bW grains of distilled wAter, 
at a temperamre of 60", Is the most coDvc?nieiit form of appa- 
mtns. All that is neceseary is to fill the bottle ciirefnliy with 
the urine, vipe it dry, and then vtagii it, after having counter' 
poised the bottle. The number of grains which the fluid 
vetghs is the specific gravity in the case of the lOl'O-gTain 
boLlle, double tlie weight for the OOO-grain buttle, foiir times 
the weight for a bottle holding 2D0 grains, and so on in li^e 
pruporlion. 

This method, altboagh. perfectly exact, and readily per- 
formed where a good halaucc is at hand, is nevcrllielGsu too 
tedious and Irouhlesoiae for tJie prautitinner in a general way, 
and, in the sick-wards, a much simpler, though less correct 
method, is usually rusorted to. The speoiflc gravity is ob- 
tained by a small hydrometer, usually termed a urinometer. 
The form of this instmiiieat, and the mode of using it, are 
well tnown ; bat there are one or two points in its constmction 
and maaagemeDt vhioh it may h& well for me to Kior to. As 
sold, theae inetnuneots are often nearly useless, in conse' 
qnence of the carelessnese displayod in their manufacture. 
Out of twenty insLriinients^ I have found several differing as 
much as tec degrees from emh other. If the stem uf many 
minometera he examined, it will he found that all the degrees 
marked upon it are equal, which clearly ought not to be the 
caw; for irhon 6uida of low specific gravity ore operated od, a 




very small pDrtion of tlie Ktetn remaliu) sbove the sarfaea of 
the liquid, while the reverse hold* with resp^ict U> liquids of 
great ilmiaitj. In the Utitir ciwe, Ihero is, of coarse, a much 
gl'oator weight of stem abavo the Iiq;uid, tbndiug to forcu the 
iii;«trun)eat lower in the iliiid tbaa id the fonuL>r. Allovranoe 
mast also be raade for the fact that the fluid becomes denser 
u we poBs from tLo Qpper to Uio lower strata.* The teodeBOj 
of the instj-uuieat to indicate a bifthcr deneit? than tbo real 
one renders it necessary that the degrees should decrease in 
leuKLli fr^iu thti upper lotvurds tho lower poi't of the stem. 
The pnictitiouor should carefully examine his urinoioeteri to 
seo that there is this differenee in the degrees ; and, if not, it 
should l>c changed. I strongly recommend every one to test 
iho urinouietar by immersing it in tluida, the specific gravity of 
which has been ascertained by the bottle, or by u wt-H made 
tnd preTionsly corrected urinomeler. If the degrees ore iu- 
con«ct> the observer can always bear in mmd the amonnt of 
error, and allow for it in taking the specific gravity of different 
fipecimens of urine. The vessel wlii(?h is employed fur im- 
mersing the urinometer in should not he too narrow, in case the 
bulb should mb againet the aides, when it becomes difficult to 
aseertain the real d(>nsity. Tho diameter of tbo glass vesMili 
should bo rnthcr more than a quarter of an inch uvor that of 
the widest part of the bulb of the uriaometer. The glass de- 
lineated in Figuru 1 is a very convenient form. 

Another method of taking tho specific gravity, which is 
sometimes followed, conslstB in having a number of small 
glass bulbs, with the density of the doids In which tbey neither 
sink nor swim marked upou them. IJy pUciug one after 
another into the urine, ono Is found which remains Just ho- 
neatli tlie surface, and the nunibor upon it indicates the spo- 
dflo gravis of the Uuid, 

Reaction. Yon may easily ascertain the reaction of urina by 



* Thl> tnor hat liotni avmitOil b; Ur. AeUuid. of MMin. Horns SBd 
I1>oru(bwili«'n, wbcn nccurately grwIuAttfd lukuuiuauu tun} la cbtnluftl. 
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the 090 of libnnx paper, which ia prepared by fioikiog a thin 
but firm xmooth pnper in an infusinn nf IitninH. It is de* 
sirablo not to o^b blotting paper, or any spongy form of pnptT, 
for thifi purjioMe. . Urine, bmog za acid reacUoD, iuinediutely 
reddens tbii* bine papar. The alkaline nsactiuu uf urinB is 
Bscertained by the use of reddened litmuipapar, prepurod by 
addtut; a very small i^uaoUty of dilate acid to the inrunicMi of 
litmiu. An alkftli elwayn mitores tho blue ooloar of thiji red- 
dtiiied paper. If uo cbonge occum wben the urice i^ tested 
witb both kinds of paper, the reootitin of the specimen is 
neutral. 

Acid Urine. The cause of the acid reaction of urine is ob- 
tioure, nnd probnbly is not always nf the bhrio nature, Sonie- 
times the reeciion may depend upou carbonic aoid, whioh is 
present in greater or leas proportion in all the animal fluids. 
Id this cose, the blue colour of the paper iu rastored by gt^udy 
wailiiiug it after it baa been changed by the acid. A ilxed 
acid reaction may be due to tho presence of an acid phunphate 
of Boda— a Rait which exbibitH an acid reaction, without the 
presence uf auy free acid. This salt may be formed by the ac- 
tion of tu^n acid upon common rhombic phoHphatc? of aoihi. If 
I add a little uria acid to this solution of aommau rhombic 
phoHphate of soda, the mixture still exhiljita the characteristic 
alkaliuG reaction of the bhU ; but now, when h{:at is applied, de- 
composition occurs; the uric acid disappears, and combines 
with one equivalent of the soda to form urate of soda; and an 
acid phosphate of soda is produced. The ucid ruuuuou of 
urine, however, cannot always be explained in this manner ; 
and it is probable that (races of free organic acids are oft«n 
present. Lfhiuann has found both free IacUd and free hip- 
purio Bcids in some specimens of urine. Lately, Ilnlltraahs 
haa &bown that a large amount of bippuric acid salts exixts in 
healthy human urine. 

Many specimens of uriao which are slightly acid when 
passed firom the organisin, become mare etrangly so after 




standing for aome days, and crystals of urio acid are depoated. 
The acid reaction m»y remain for weeks or even monihs, bat 
ustially tht; atuditj ^iduully {limluixbes, aad tlio spciiinicn at 
lost liecomes alkaliue from ibo prcseuce of carbonnte of am- 
mouift formed in oonscqaenoeof the decomposition of tlie urea. 
Tbs licauiiful roscarobca of Schorcr have proved that tbu gra- 
daally incroiuiing intensity of the acid reaction, and tbc depoai. 
tion of uric ncid, were due to a process resembling fermento- 
tioD. wbicb was excited by tbo prcscneo of a smafl i^uaniit}- of 
mocns. 

Theintmsity of tbe acid reaction of nrine in healUi is eontian* 
ally uudergoiiig cbauge at different periods of tbe day. Dr. Oven 
Bee!t* and Dr.Benre Jones bare made numerous highly interest- 
ing obsenfations, wbioh prore that the acidity of tbo urine alter- 
nates with ibat of tbe gasLi'ia juioe. WbeD the lar^'e^t quaulity 
of acid is being set free from tbe stomach, tbe acidity of tba 
urinei^ at its minimum; and when the secretion of gastric juioa 
is dimiuitihed, t)i« uriiis exhibits a most strongly arid reuctiun. 
Tbe unne passed just before each meal, or a long time after 
taldcig food, is intensely acid, while that wbioh is is^^iTeted 
daring the digcstivo protvsi, for about three hours after a 
meal, is very aligbtly so, and in many instances it is decidedly 
alkaline. It is especially important to boar in mind tb<i esist- 
enoe of thf^e Tnrinlions in the acidity of tbe urine in a state of 
haoltb, and not to refer tbe Intensely acid reaction of orino 
secreted while no food is taken, to a morbid process roqairiag 
the exhihiiion of loiigo dosai of alkalies {On Animal Che* 
mUtry, by H, Bence Jones* M.A., M.D., F.K.S.). Dr, Benelie 
has made upwards of one hundred experiments upon healthy 
and diseased persons without b>ning able to confirm Dr. Kence 
Jones' obffsn'atioDH. Is only one case did be find the urine 
alkaline after meals. Sometimes the acidity was less, but Uiis 
was not invariably the case. Nevertbelesn, he admits that the 

* L«tUaiiii*ti Li^tiinn (Med, GMtotla, rul. alvlii, KiSl). "TIio ilir|iT<M> ot 
tint Mbliiy itf itia tiniio inay u a ooitau «xL«ui W logaidod m t uitasU'tt 
i>r ibd ■ulditj' of ikB ■uunub.*' 
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Kiditj of iht whole amoiuii of urind passed Taried eonsider- 
■blf, ■blioagb be eoald uut discover the cnase. It seemed to 
1w indepeadent of the quantity pUReil, and vras not aflr«cted hy 
aic r eim or food [Arehiv det Vtreint fur gtmeinscfia/tUehe 
AtMle* tor Fcr^kmng der wisiejuchaftliehen UeiHinnde, 1 
Band. S Heft). VogoN lesenrclies conflrm tbe former re* 
■alt*, inamotidi aa be found that urina pa^tteit iluring the 
night was more acid than that sei:retetl duriiijf the di|;e>itivb 
proeeai. Dr. Beooe Jonot'a rejtalta arc aI<to {tonflrmed by -lome 
fMeot reaearehea of Mr. Wm. Roberta. There can be little 
doobc of Ibe tnith of the facta stated, but there are several 
irayH in whtcb Ibey may Ih; explained. 

The intKOkity of the acid reactJoD ia readily determioed by 
aacertaiDuig how ranch of a graduated soludon of carbonate of 
aoda ia leqoired to ueulndiae the acid iu u giveu quoulity uf 
Urine. 

Alkaline Vrint. The alkaline reaction of a specimen of unne 
BUiy be due to the exi>iteiice of corbouulu of amiuuuta, in which 
eiae tbe blue ooloar produced by t4>8ting it with reddened 
litmus ia destroyed by the application of a, gentle heat ( volaliU 
alkali) ; or it may depend upon the presence of an alkaline 
carbonate, oa carbonate of Koda, or a neutral i*A\l having an 
alkaline reaction, like commoa phosphate of Hoda, iu which 
oases the appUcatioo of beat does not restore tlie red colour of 
the 1ttma<> paper {fixed aVaili}. 

VolatiU Alkali. The development of carbonate of ammoDla 
in orine depeoda upon the decompoaition of the nrca by the 
aetioQ of the mucQ8 or aome animal matter, which acte Ulo part 
of a ferment. In aome diseases of the macous membraue of 
the bladder, and in eaten of pnrapleirie, where the mus4:alar 
Boat of the organ in paralysod, and CQi]ser|ueiitly the at^cretiou 
is rotaiuod for a long Lime, thia cbouge is vi^ry liable to occur, 
end gives riseto pain and greatdi!(trosa,whicharti much relieved 
by washing out the bladder tboroogbly with tepid water. A 
mere trace of urine which has nodergoae this change ia capable 
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of exciting a similar decompo«itioD in a rety large qaontity. It 
is iinporttint to Dotice t>mt if pus be present in such urine, it 
iKComcH eonrerUid into a vincid glairy m&ss, which is icmorcd 
from the blnJ-ier witli Uie greatest difficclty. TfaJs Dotion of 
tbo vuIuLiU sllisli un llie pus precisely accor<js mtli tbat whloh 
Dcoura if ordinary Hqnor potasssB be added to a speDimen of 
pura pus out of tlie body. Pus thu^ renderiMl glairy, forming 
a viticiil udhexiva tnaas Bt tliu LhjLIoui of Ibe vuKht-l canlaining 
tbo urina, is nsnally called mueua, bat, as I have i^aid, it really 
cooaiiiitH of altered pus. If tliig action on the pus only occurs 
after the urine- has left ttie bladder, it is uuimporlant, but when 
it occurs before its expuUiou, it h always ueuu-itiftr}' to inU;rfure, 
BOd if ttie cbuuge cannot be enlii-oly prevented, oviag to tbe 
existence of c^tain oiefih&nical impediments to the escape of 
the ui'iuc, ire must try to ruiidur tliu uriuit acid, and thus pre- 
vent its occun-enco, by giving vet^- large and frequently re- 
peated doses of nitric acid, onle^A thii^ treatment is contra, 
iudiuatcd, an in certain cuws wUcb I bbull bavij ocuisioil 
presently to refer to. 

Wbatever causes prolonged jeteoUou of tlie urine in tbe 
bladder, in Uiu ureter, ur pi-lvi-s uf tbe kidney, trill ox<-ttc tbis 
change, and as a oonsciiueoae, roughening rmd ulccmlioa of 
tbe mucous membrane ensue, with Uie precipitation of pbo9- 
phate of limo and iunmumAC[>-m&{;ncMui pbu^pbiilo. Moi-o pus 
is formed, which cQeets tbo decam position of the vroa and 
aggravates tbe mischief already produced, and anless relief be 
afforded, complete disorganisation of tbe mncous membrane 
results. Volfttile iilltidi is never detected in hoaliby urine. 

Fixed alkaU. lirine, however, often exhibits an alkaline 
reaolioQ due to the presence of an alkali which is not volatile 
by beat, and tbiti rea^^tiuD in often to be met viib in n !itaie of 
bualll). Tybcn an alkaline carbonate ix dotected in tbe urine, it 
usually results froui tbe de com poni lion of soltM of coruin 
organic acids in the organism. Salts of tarloric, rar^emie, 
citric, and under some circnmstaiice^i, tboBe of oxalic and 
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acetic acids, become resolved into carbonitefi in their passage 
tlirough the orgaDitmn, jnat as bj Llio iafluence of a red heat, 
thej' are ooQvarted into oarbooites oai of Uie body. The urino 
may always bo rendered alkaline, and Tery quickly so. by 
giving iucb saltu in liufficieiit 4uanlity ; and ibc'ir adminitjtra- 
tiau Is of great adrantoge in cases where benefit i* likely to be 
derived from alkalies, CH|)t.'cially wlicru strong klkalien do not 
agree wiUi tlie digestive organs. I believe that in many cattes 
the alkali thus fonaed in the organism exerts a more benefidal 
iuUuence than the exUibiliau uf ulluiliiai or their carbouatea. 
Tba valnc of the jaico of oranges and leiaona in various coDdf- 
tioDS is to be attributed to this change. 

If the alkaline reaction of the iirinp is due to the presence of 
oarbonate afuDimoniauryKtalR of tn]i1<>pho!ip1iate {Ilhintrntifmt, 
pi. ix, fig. 1 : xsi, figs. 1, ■)), find a deposit of pboKphato of lime 
in s granular s^tate, or in the form of globnlett or roloute domb- 
hellti will he prnt^ent; if, on the otlu-r hand, it depends ^ipon 
fixed alkali, only the latter deposit without tlie crj'stals will be 
detectbd. 

In many oases, the alkaUna reaetion of nrine is Bttnbnted by 
Dr. G. 0. Ree* to the increased quantity of alkaline fluid 
poursd out hy the cents of the bladder when exposed to in- 
creaaed irritation from the contact of urinfl which was secreted 
highly acid. This is especially so in certain cases of iti,iury to 
the spiue, when the luucoug membrane 19 less able to rediat 
tbe action of irritating fluids tJtan in health. In 8\ic!h CRseSi 
therefore, the ni-ine will be I'etidered lestt alkaline )>y giving 
alkalies, as the secretion will be lous irrilatiii<;,' and ie>)<i ncid as 
it passes over thi; nuicous membrane of thn bliiddt:r.* 

Before resorUug to a minute examination of a }<pecimen of 
urine, it is important to aacertun the quantity piMuied in 
twenty-four hours, to notice its colour^ Minell, cr>nxigtcnce, rlrar- 
ne»$ or tarbidity, and the presence cr absence of u depoiit, and 
to ascertain its apeeijie ffravitij and nsaefion. 

* LattftoDiiKi Ii«curcs, ItiiL 
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LECTURE 11. 

Healthy Urine, i. VoLAniE Constitdents. u. Oeoanic Con- 
stituents, ni. Inoegahic Constituents. — Volatile 
Constituents ; Water ; Carbonic Acid ; Peculiar Organic 
Acide ; Ammonia and Ammoniacal Salts. — Oeganic Con- 
stituents: Urea; Quantity; Characters ; Circumstances 
affecting the Formation of Urea ; Origin : Creatine : Crea- 
tinine: Guanine : Sarcine: Inosite : Uric Acid; Quantity; 
Detection ; Mode of Formation : Urates ; Hippuric Acid : 
Extractive Matters : Mucus: Lactic Acid and Lactates. 

Gentlemen, — Afler having disonssed the general characters of 
healthy urine, we may now pass on to consider the characters of 
the different substances fonnd in this excretion. It is conve- 
nient to divide them into three classes, viz. : 
I. Volatile Constituents; 
n. Organic Constituents; 
m. Inoeganic Constituents. 

The first class includes those substances which are vola- 
tilised at the temperature of a steam-bath (212° or less). The 
most important of these are, water^ carbonic acid, and certain 
ammoniacal salts. 

The second class contains those organic constituents which 
are not volatilised at a temperature of 212°, but which are de- 
composed at a red heat. The most important of these are, 
«rco, uric or lithic acid, hippuric acid, with urates and hip- 
purates, lactic acid and lactates, mucus fVom the urinai^' 
mucous membrane, creatine, creatinine, and various indeter- 
minate oncrystallisable substances included under the head of 
extractive matters. The colouring matters before Aesoribed, 
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and perhaps traces of leucine, tyrotine, and one or two other 
less important organic matters, would be included in this 
class. 

In the third class are found varioas saline matters which re- 
main Qxed after the organic matter has been destroyed by a 
red heat, and the carbon which results removed by prolonged 
exposure to a dull red heat in contact with the air. These in- 
organic constituents consist principally of chlorine, tulpkuric 
and phoiphoric octda, and, in some cases, nitric acid, in com- 
bination with sodium, potash, soda, lime, magneiia, iron, and 
sometimes alumina, with traces of silica. 



I.— VOLAULB CONSTITDENTS. 

Water. Healthy urine contains from 9iO to 960 grains, or 
even more, in 1,000. The proportion of water is much influ- 
enced by various circumstances, espeoially by the quantity 
taken in the food, the activity of the skin, and the presence of 
various substances which influence the chemical changes going . 
on in the tissues, or afiect the secreting action of the kidneys. 
The mode of estimating the proportion of water has been be- 
fore alluded to. At first this would be supposed to be a very 
iimple matter, but in practice it is found to be one of the most 
difficult operations in analysis, because many of the oi^anic 
constituents of urine are prone to undergo changes at a very 
moderate heat, and even at the temperature of the air, if the 
concentration is efi'ected too slowly. Practically, it is the best 
plan to concentrate the urine at a temperature of 100°, and 
then continue the evaporation in vacuo over sulphuric acid 
until the residue ceases to lose weight. 

Carbonic Acid is held in solution in fresh urine : indeed, 
traces may be detected in all the animal fluids. Its presence 
may be shown by passing some pure hydrogen gas through 
urine. After the gas has traversed the urine, it should be con- 
ducted into pure lime water, which will become turbid if there 




be an npprooiable (quantity of oarboDiu aoid preseoi. This ex- 
periment is founJad npoa the ftuit that, if oue gu be pa-s^ed 
tfarongh a solution of aoDhher ga.<^, tbe Utter will ba displaced 
bj it. By diKtillation, also, ifae preseiioa of carbonic aoid may 
ba (tbown ; bat, in tbia pfocesa, tpreat care nmst he taken to 
prevent, the prnductinti of carbnnaiu of atntDOiUB, whicb would, 
of course, cbiu« a precipitation of carbonate in lima or barj'ta 
water. Tba fluid may be made to boil at a temperatara of 
120, if the air bfl cxfaanstcd. 

Peculiar Organic Adda. Bcsidcui carbonic acid, oriQe con- 
18, according to the observations of Stadeler, a peculiar 
to which the name of damalurie aeid has hc^OQ given. It 
las a powerful odour; but little in yet known of the circum* 
ataoces under whicb this volatile acid occurs. Phenylie or 
earbolic aeid, nstiaUy known na creaMoU, has also been detected 
in arine ; but these aotds, with the tiantolic and taarylic acids, 
as they occur in urine, have as yet been so little studied, that 
we Imow nothing of any pmotlRal importanati connected with 
them. 

Ammonia and Ammoniaeal Saitf. Another volatile consti- 
tuent nf nrine i^ ammoniti. The presence of this snbatance in 
healthy urine has been doubted by many; but HeintjE has 
shown that the addition of chloride of plalionm to freeh nrina 
oauaes a precipitate which mnsiulM of ibe potaHuto-chlnride of 
platinum, with a certain quantity of the auimonio- chloride of 
platinum; the amount of the latter being estimated by deter- 
mining the quantity of the potaasto-chloride in a separate ex- 
periment Ammonia oxiutt as uratu and lactate ; it is aixo 
found in oombinatioo with phosphoric acid and soda, and with 
phosphoric acid and magnesia. Chloride of ammonium is also 
present. 

Ammonia is likewise given off during the decomposition of 
Hveral of the organic oonutituonts of the urine by heal, us in. 
deed it is from many other nitrogeuoDs organic anb^tancnts. 
Thua, if a portion of the solid residue of urine be exposed to a 



nd bnt ia a small glass tttbe^ maoh vety offensive TKponr will 
be given off, uud a carbonaceous reeidne will reuiaiti iu the 
tube. If a piece of reddened litmus or tnmipric paper, moist- 
•oed with distilled water, be appll^l to thi> iDoiilh nf tlie tab« 
■a aoon as it U beatod, tlte blue ixilour i>r the former will 
be restored, and the latter viU assume n dark brown tinC — 
Tcaotiona which indicate the exiHt«noe of volatile alkali or 
muncnuB, which arises IVoui the ileooutpi>sitiou of Lbe nilro- 
genotifi raattera. 

IL — OoGuno CoKBTtTirENTS or Heu.tht UatNS. 

Uao; of the coaatitucnts of healthy urine ma; bo oltalucd 
ID a crystalline form by aliowin;; n few drops to evaporate, ai a 
moderate temperature (about 140^), upou a glasA slide, or in a 
shallow oval glass cell. In this manner, cr^'stals of urea, 
nrato of soda, chloride of eodinm nystallised in cubes and oeto* 
faodre, pbosphutes, and sulpbales, may be readily obtained. 
The observer should make himself familial' with the appear- 
ance of these crystals, {llhutratians of Vrine, etc.; Urino, 
Plato I. J 

The quantity of the orgauic constituents varies very muclt, 
as would h« supposed. In beallfay uriue, about three^fonrths 
of ihe solid matter consisLs of organli! substances, bdiI tliere 
may be found from I'i or U, to -lA or 50 grains iu 1,000 gniinti 
of arioe. The mode of estimating the amount of solids has 
been already referred to. The quantity of the nrganic ronsti- 
Lituents is easily obtained by biiniiog a weighed portion of die 
fwlid matter, and by sabtra«ting the qasntity of saline r^-siJuo 
whinh remains. The result is the ret^uired quantity of organic 
oonstitiients. 

Urea. The most important of tha organic constituents of 
urine is urea. It in a cryiitHlliue NubAlanee, very soluble in hot 
water, and in four or fivo parts of cold water, goluble in alcohol, 
but insoluble in pure ether, deliqneiteent, readily crj^etalliHcd if 
{mre, but the presence of some ot^auic coostitaenls interfered 
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t with its crystalluatioD. However, good crystali of nreB may 
often bo olitaiaed Itj aimply evajiorating a specimeD uf iiriae 
upon R glasH filtde, &t a moderate lc<niperature. Urea has tt cool 
sftlicd tosLe, is perfectly oolourless when pure, but has a very 
strong afflnity for tho ooloariog mattor of urine. In order to 
obtain pcrfuctl> colaarlcsii area from nrioo, it is necessaiy to 
expose it to tha prolonged aotioD of animal charcoal in a 
diluted state. 

Quantity. Urine in hoaUh contains from 13 or Id to 30 or 
40 parts of urea per 1 ,000 ; and as much as from 40U to 000 
gmins of solid uroa are excreted from the body of a strong 
1)eal[;hy man iu twenty foar hoar?. The solid matter of healthy 
tuins eonioins half its weight of pare iirea. 

Detection. The presenoe of urea is very caKtly detected, if 
the solution be moderately utruiig. Here I have ttorae urine 
which bax bcon xligfatly conot>niratod by evaporation, and 
ailerwaidii aUowod to cool. Upon the addition of n few <lrop8 
of strong nitric acid, a number of beautllul sparkling crystal- 
line lamollai make tbpir appearance. These are not very 
soluble in water, and aro easily recognised by tbeir micro- 
scopivHl L-IiamtituiH. {lUuxtrationa of Urine, I'latc tii.) In 
this manner nitrnUi of urea is prepared. 

If, instead of adding nllrio acid to the concentrated urine, I 
were to add a uonceulraled Holtitinn of oxalic acid, I dhuuld ob- 
tain i!uui»rouji crystals of oxalate of area, also a very innoloble 
salt, and, Uke the nitrate, crystallising in rhomboidal plates; 
bat the crystals are more perfectly formed, and the iDcIination 
of Uiu angles U diffureut. {IUatlration$ of Vrine^ Plate iv.) 

A solution of nitrate of merouiy also forms a precipitate with 
urea; lmt,in order to apply this test, all the ohloridB of stMiium 
and phospbalvs must lu rcmuved, Liobig has proposed a 
most simple and highly o£eacious plan for estimating the 
quantity of urea by asoerl&iuiog the amount of a Kolutiun of 
pemitratc of luemury, uf known struogtli, wbicb is required to 
throw down the whole of the urea in a given volomo of urine. 
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ttli&e; ftn oxalate or nilrale in 6r8t prepared, {mrified liy 
ttfing reciystAllised, disHolved in iratar, aail beaied for some 
lime in contact with pare aninml r^mrcoal. When llie eolation 
is colourless, it is decomposed witli chalk or carbonate of boryles. 
Tbc solution of urea iRconRPDtrRta], %o thaiorvRialG may form. 
The pure (U78ialB are very deliquescent; but, with care, they 
may be dried and presci-ved for any length of time, if 
careful)}' eTclodiCMi from the air. They form beaatiful micro, 
soopie objects. 

Rioh in nitrogen, veiy soluble in water, readily diffused 
Ummgh largfi quantities of Huid, and possessing considerable 
jwwor of permpnting animal membrane, urea may be regarded 
St the principal product resulting from tli» disintegration of 
nitrogeuDUS tiasuen, and an one of the mout important excre- 
lAeutiLiuuH Kubstaur^es Arom tbe animal nrgnnUm. Kul only ut 
nrca dcrired from the praducia resulting from Hie disintegra- 
tion of muaeular fibre, but any i'xodhk (if allmrainaiw muterials 
taken in Uio food in reniovi'd from the body chiefly in the 
form of nrna. 

Circumstantm ajfeeling ihe Formation of Vrea. The quau- 
tily and nature of the food, and all ciroumHlancea which 
affect the nutrition and repair of the tiasnn, will exert an iutlu> 
ence npou the f|uaiiUty of urea formed in a given Lime. A 
liberal diet, rich in albuminuua Hubfltancen. and aotire exerdse, 
combiucd with a heallhy state of the organs of respiration and 
eireuIatioQ, cause the fonunlion of a largo quantity of urea; 
while iodolent habits, a diet rich in oorboa and poor in 
nitrogen, tUBuffieicni food of ad) kiud, an unhealthy state of 
the lungs and circulatory organo, and an imperfect livipply of 
good air, will diuiinitib the propornon fonneit 1 need hardly 
iay that a greater quantity of urea is formed during tbe day 
than during sleep ; by atroiig muscular pereons, tJiao by weak 
cues; by men than by women; in winter, when a small quan* 
tity of excremrntitioaH eubatauces are removed hy the skin, 
than in Hummer, wbea the perspiration ia abundant. 




Tiiis process far estimatjng the quantity of urea, bs veil as 
other constitueDts of the orine, voIumetricaUyt will eaga^ ont 
attantion in a future lectaro. 

C'iiaracter$. Urea, crystallisea in fcnir-Hidnd prifimB, which 
»eem to ho composed of & numb'dr or aoimtlar crystals. (/Uua* 
Iration* of Urine, etc., PI. n, p.M.) It mclUi at 248°. and is ds- 
oompoBcd at a biglier temperaturu ; cyanaKj of ammoQia and 
carbonato of annnooia Leing among the products of tho de- 
compositioD. It in not decomposed by being boiled to pure 
water, but mere troccs of pntrescent imirauJ aubslances excite 
raxiid decompogition even in the cold. Yeast also exerts the 
same effect; and tnucun and pii» prodnoe this decompoflidon 
Tery rapidly, as already remarltod under tbo head of " alkaliDO 
nrino". The rapid evolution of earbonato of ammonia from 
urine which has boen placed in a dirty vessel, is explaioed in 
the same manner. 

It is carious tliat area catues common salt, which, under 
ordinary circninstanceg, crystallises in cubes, to uo'fitallise in 
octohedra; aod chloride of ammonitun, irhich, ciystallisea in 
oclohedra, to erystnllise in ciibes. 

In the laboratory-, urea may be formed artiflriEilly. By al- 
lowing cyanate of ammonia lo esaporate to dryncaa, it bccomea 
eoDvort«d into urea, in which neither oyanic aoid nor ammonia 
can be detooted. Uroa ia one of ttie products formed by the 
action of peroxide of lead on nrio acid, and it is also produced 
by the action of oltcftUf^s upon alloxan and creatine. Ut-uhamp 
stated that be had obtained urea directly from the action of 
oxidising substuDces on protein compounil)!!, tm permanganate 
of potash npon albamsn. This experiment has been many 
^moB tried in my laborntory without success, and neveral 
ohamiflta have failed to confirm Beehainp's results; so that we 
may consider that, up to the pros<;nt time, no one has suc- 
ceeded in produoing urea directly from the tissues, or f^om 
albnicinouB anbaLaDces. 

Suppose I wish to obtain a specimen of pure urOA &om 
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aiine; an oxalate or nitrate is first prepared, purified by 
being roor]>stalliRed, dissolved in wntcr, and heated for some 
Uioe in contact with pure arunml cIiuicoaI. When the nolutian 
is coIonrlfiKs, it is decomposed witfc chalk or carbonate of harjrles. 
Thp solution of area is con>s&Dtrat4-vl, tta that crystals mny farm. 
The pure crjutals are very deliijaefloent; but, with care, they 
may be dried ami prejwrrcd for any length of time, if 
csrefoUy excluded from iLo air. They form b^Ruliful micro- 
scopic objects. 

Eich in nitiugen, very soluble in water, readily Jiffused 
throa^b lar^^e quaiilitiefl of fluid, and posseitsing cocstdcrablo 
piiwur of pemiealiDg animal membrane, urea may be rivarded 
as the principal prodaal resulting from the ilislnteeratioii of 
nitrogonons tisimcs, and as one of the moat important cxura* 
m<3QLitions snbstanceB ftom the animal organism. Kot only ia 
tirea deiiveil from ths prodncta resoltiag from tJio dieintegra- 
tiim of niuspulnr fibre, but any excess of albnminous mBterials 
taken In the food is removed from the body cbielly in the 
form of area. 

CireuwiKtaneeg affecting the Formation of Vrea. The quan- 
tity and nature of the food, and all circumslancBH which 
affect the nutrition and repair of tbo tiasn?!!, will uicert an inilu. 
ence upon tbe qusoLity of urea formed in a givf^ii lime. A 
liberal diet, rich in albuminous substances, and antivft exjerctsa, 
combined with a lioalthy slalo of tbe organs of respiration and 
circaia:ion, cause the foriaaliOQ of a large quantity of urea; 
Tbile iodolcDt habits, a diet rich in carbon and poor in 
nitrogen, ineufficient food of any kind, an unhealthy state of 
the lunga and circulatory organs, and an imperfect Buppjy of 
good air, will diminish the proportion formed. I need horilly 
«fty that a greater quantity of urea is fonuod during tbo day 
than during tsloep; by strong muscular pereon"!, than by wfak 
onus; by men than by women ; in winter, when a small quan. 
tiQr of exorementidouB Bubstauces are removed by the skin, 
ihaa in summer, when tlie perspiration is abnndoDt. 
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In «U probabililj, ure« u fonoed in the organism bj the 
oxidfttion of aric acid, Tlie lattor ttubsUnce, if tli« uxiilatiug pro- 
eessM in the bodj are active, becDmea resolved in great measore 
into urea and carbonii: acid ; bat if, on the other hand, tbcse pro- 
temm ore Iuhs active than tbey uliuuld be, the uric acid la tbn 
urine i» inrreased in gaunUt; ; a certain quantity of oxalic acid, 
and othvr aubalancea of a lower degroti of oxidution tban urea* 
seom to be pruduued, iualuad of utjurly tbij wliule of the one 
acid being reiwlvfid inu) this soluble HutHtanne. Wnhlnr and 
Frcriclis have sliown tb&u if urio add be taken at night, oxalate 
i>f lime i<t found iu tbu moruiu^ ortne; and Neubouer found 
thftt, wliftn rabbiu were made (o lakf. a {KinRidrmble quanu:y of 
uria acid with Iheir food, the urea in their urine increased 
from 1'34 to i Krammes (from 30(17 to fil-T2 grains). Large 
quRntittex of lUMa cause an increaBe in the proportion of nroa 
formed in tlie organism. A diluto state of the solids is favour- 
able to tbcir oxidation; and in certain conditions, where these 
changes are but imperfectly carried on — and in conseqnence 
uiio aoid accumulates iu tbo blood, or at most is resolved inco 
oxalic acid — Uio furtber oxidntjon is promoted by the ad- 
minieU-ation of increased qunntity of Quid, espocioJIy of fluids 
containing aikalioit which not only incrt^iuo the mclivily of the 
changes, but effect the sototion of the insoluble uric acid and 
nretes. Hen'Ce the bcneflt <:f nlkaiin'a waters, baths, moderate 
uxordse, and plenty of good airtin t'ont and other conditions 
in wbioh much more uric acid is formeil than can be, under or- 
dinary circumiitanees, converieil loto ur«B. 

The quantity of area excreted is also increased by common 
salt (Bisoboff). It ia probable that not enly does chloride of 
sodium, r.0 to say. HItcr thrniigh the didarent dssues, like other 
saline substances, auil Lbua drive out eertain materials which are 
contained in their intersiioes ; but tliat it aUo facilitates tbo oc- 
cunrauee of ohemioal change in tba hody, and directly ioBa- 
encefl the quantity of nrsa formed. The imporlance of 
chloride of sodium to odU-growth and the development of 
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diffcroDt toxtoros, and its vftLue ia QuuiUon, ore well known, 
( On the Chlorides in Pneumonia, Med.-Ckir. Trans., vol.xixv.) 
Xbe beneticial etlcct of alkalies id did'oicnt coses is gmicralty 
Mkoowled^ed ; onJ it in probable that thies is in part to be es. 
plainud by the iufiuence ihej hnve been proved to possesi* in 
promuLing cliemical ohoogo in the bod;, and e&peciBll> in 
favouring thn middtion of ftlbaminoUB siibstancea. Dr.Parltcs 
has sbown coueXwiively, in on elnborate series of experiments, 
that liijuor potaattie exerts a direct inQnanco of tliie kind. 
(" On the Action of Livj'nor Potaseffl on the Urine in Health", 
BriUth and Foreign iledUo-Chirurpical Htvieto, vol. liv, p. 
858, January IftM.) The per contage ot solids in the urine is 
increased, tbe nrca ik increased, and the proportion of aolphatCit 
MOgniented, owing to the oxidation of tbe anlpliur of albn- 
minotts tiaaueti. Franx Simon long ago showed that the snl- 
pliatea were alwa^H incre&sQd whenever an increased proportion 
of area is formed; and the wore recent reaearcbes of Ur. 
Benoe Jones lead to tlie Kama concluHion. Tu Dr. Parkes's 
oxpcrimenLi, the acidity of the urine whh banllyaffticlud by tbo 
Uqnor potassie; and the whole of the potash taken vua entirely 
excreted in tbo urine, in the fonn of snIphaUt, iu a vory short 
time i if taken on an t?mpty ^tnmacli, id from thirly to ninety 
ininates. Such facta assist in the inuKi important degree iu ela- 
oidating some of the most complicated aheniioal obangos going 
CO in the Ol^anism, and aEford valuable information ati tu the 
natore of vaiioUB uiorbiJ changes, as well as auggest thu means 
fay which these maj' be modifi«d or counteracted. For these 
reasons, I have thought it dcairable to dwell upon thorn nthei 
at length. 

On the other hand, both the solids and tlaids of the tuioe 
are diuiiniHiied by aloobol ; iio also ia the proportion of carboiuo 
add exlialad. Tea canoes a diminution both io the qnantityof 
urine and fitces, as the tfcantiful researches of Dr. Booiier hare 
eooolttaively proved. (Medieo-Chirurgieal Iteview, voL adv.) 
Coflbt exortfl a similar effect^ which seems to he due, not to the 



CB£F«iQ|bat to the empjTemustio oil wfaieli iteontaiiiRiaeeDrAns 
to Julius I^bmnno. Theae Hub.stuicps, tea, coffeo, And alcohol, 
in moderate qn&ntity, affect tiie dUiDtogration of tisHne, and 
direct]]- dhninUb the quantity of the ezcremenlitiooB anb- 
HtanceR formeJ in the proveKH. Supposing ibe food lo be in- 
Ruffiiiient, lUe loss nf weight which nm&t neciCBsarilj- take place 
ill tlie body would be leKS<:'ncd ; and thoy may, therefore, be re- 
garded as advautageoiiit, nut only in econcmiHing' lite food, but 
in limiting; to aome extent tbo waste of the alhnminouB 
tifWUtia. 

In dlfiefts«, the prrtporlinn of ar*-* tx«r«t*d variea Tery 
greatly; hut. upon ibh hnad I filmll have more U> flay in * 
future lectare. 

Orifiitt. Urea is not fanned in the kidoeye, but exists in the 
blood, and is merely selected or Bepatated from this titud by 
tba cells of the uriniferoutt tabes. It is with difficolty de. 
teoted in haattliy blood, because: It is proYentod from Accumu- 
lating in that flaid in saflicient qnaniity by the soleocivB power 
of the reual cpithc-liiim.* Lf, huwoverr tbi' secreling action or 
tbo kidneys be injpaircd by disease, or if the blood be pro- 
Tented from flowing through ihem, the urea will awumaloto in 
the blood to a considerable extent, jolerferiag with the fuso- 
tion of other orgaQs, especially iho bmin; and may in maoy 
oosM bo very readily detected by obemical tests. 

Under these eirenmslnnces, an incomplete rcmoral of the 
urea will takv place throuKli oUjer vbannels. It has been de- 
tected in the lluids of the intoaiinal cuDal, in vomited matters. 
in the saliva, tears, milk, bile, and Bureat, in serous fluids in 
different localitica, iu the liquor amoii, and in the Quids of 
the eye. 

Urea eannot always be detected in the zauAoles, but can b« 



* Vt. TbudlobniD aLirit>uici tlio fiiilurea of obHCTftrB to detect urtn In t^e 
blood, to thdr prEolpitnUog ths ajliiuuaii bj heat. If the b1<K>J b« tmUed 
With strong iJeoho), tbs tir«a io ili*9iolv«il. aail the ulbiiiuvii ruiidered Insoltl* 
bis u Uis uiua mciuont. Ttic former cau bo dctcotcd Ui tbe ftkobDllo 



9V 



readiljr prodnwil fram Bevemi BabfltAncBH found in them; and 
it is therefore prabable that, in the organiHm, area forms the 
Use of a aeriefi of compounds vbicb results frora the disinte- 
graliOD of tlie tiSBue^. ReiDored fVotn the bad;', very tiUght 
oatLWH am rnpable of efTocling its dtironipnsiticai. and rssolving 
it into uomoQia and carbonic aeid — aub^Uineeit of the highest 
importaDce to tba growth of pluutji. 

Creatine axhls in kthuII (Quantity in iirin(>. Its preiienea in 
this seoreiioQ was discovered b; Heiiitz. Dr. Thudichiim hfts 
obtained fyoni H-Ab to i]2 {trains of ci-catiiie from Uid urino of 
B bealUiy man in tvcmv-four bours. Crratine bas a pungent 
taste, is yery soluble in hot water, but requires about Bdventy- 
tive parts of cold water for 'its solution. It is veiy filiffhiJy 
Rolubte in alcohol, and quite insolnhle in ether, it crystallises 
in right reclHn(;ular prisma and rbomboidal crystals. (ii/ii«> 
trationi of Urine, PI. vii, Fig. ii.) By being boiled with baryta 
water, it is converted into urea and MireoHne ; with strtmg ot^ds, 
inU) crAaiinine. 

Creatine may be obtained fh>ni oriDe by the following pro. 
ces«, proposal by IJebig. Limo water and chloride of cnldnm 
are first added to the urine, which is then filtered and conc-en- 
trated by evaporation, in order lo remove most of the salts. 
The It^niil from which tbo BAlt« have been separated is decom- 
posed with onc-lvrenty -fourth of its weight of a syrupy solution 
of chloride of zinc. After the lapse of some days, a number of 
round granules make their appearanee. These consist of 
olilorido of zino and creatinine, with which creatine is mixed. 
( IlUutrationt of fVtiw, PI. m, Figs. 1 nnd 4.) They are dia- 
Kolved in hot wnttv, nnil tmatRd with hydrntud oxide of lend 
until the rnaction is alkaline. The oxide nf zinc and chloride 
of letwl art* to ho removed by filtration ; and, after being de- 
colorised by animal oharcual, the Rotation is evaporated to dry- 
ness. The residue is to be tresteil with boiling aloolial, which 
disfolres the creatinine verj* readily, but leaves tlio crealiue, 
which may be recrystalUaod by solnlion in hot water. 



Crcalinc is obbdncd from all IctDtU of lean mont, bat exuts in 
larger proportJoii in lliat of nnunmnlia Uiau id liirda, r^lilM, 
and fishes. Orcgory obiaineJ '14 from 10<1 pBrts of bnllrK^W 
hiiurt, -IW in 100 parts of pigt'ous' &t>sh, uid -06 in tbe B«me 
quantity of tliR Hosh of tho ukatB. Altlnmgb tlie H^hIi of fiBboa 
contain? less cre^tiriit llian that of the higliBr atiiruals, il ta 
more favourablo for cxtruction. I obtaineil mon? tban seven- 
teen Brains of crcntine from two pounds of tho tlcsh of the 
CKKKidile. Tbe presBOce of crcatioe has bi»cn detected ia tbti 
blood by Yerdeil and Murcel. Traces of it bave been dis- 
oovereil io tbo amniotic fluid. 

Its existeiico iu thu JuIdu of niuKOular titiKiic, and its pre- 
senoe in the urine, would load to tbe conoltision that croatino 
wiB one of the nitrogenised proiiwts resulting from the di^in- 
tegratiun of mu8i:ular tissue ; uud such a view of its nature is 
supported by tbe readiness with wbiclt it 19 decomposed into 
urea, crealinino, and sareoMne. It iH found in greater quan- 
tity in iimncles wliidi have bi<eD in actjvs exorcise daring life, 
than in tho^e which bavB been quiosoeni. The heart yields a 
largo qiiaiiliiy ; and more is fountl in unimalfi whiob have been 
liuDled to dtisth, tban iu tbo»e destroyed without being sub- 
jected to violent exercise. Creatine may, lika nrea, be regarded 
as an etcreroantitious substance. 

Creatinine h also crystalline. The ci7:itnla take tbe form of 
rigbt r«olai]gular prisms, ucoorJkjg tu KuLiu and Vurdiiil. It 
haa a stroogly alkaliuu reaction, and is soluble in water. It 
18 very bolubic in woitu alcohol. It combines with different 
aoida to form enlts. With chlorido of Una, a or^'HloUina 
oompOQnd is formed, composed of roimdiHh wart-like massen, 
made up of minute radiating crystals, which hnva been already 
referred to, 

CreatiQiiie is focuid iu tiio mine in larger proportion thsm 
creatine, aud must be considered as an exorementitiuufi sub- 
stance. It 19 not destroyed in tbe decompositiou of urine, 
while the eroatino undergoes eonvcEsion into creatinine. Dr. 
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1 obtained as much as &om fl?o and a half, lo neiirly 
ton graiDS of creatiniDe from the uruae of b ImalLby man in 
twenty-four hoars. 

Guanine, SareUte, Itwtlte. Strahl and LieberkithD have dia- 
covered a substance in nrine which Uioy cousidci-cd to be 
xanihino, but which, from ils bobavionr with roageats, may pro- 
bably be fPRordod as guanino. Strecker has detected in uiino a 
Fittbstance clofislj resembling saroine, found in moscular libra ; 
hntiis oxftot naluro is at present doubtfixl. luosilo has been 
found iu the uriuo of a man suffering from Briglit's disease by 
OlotHta, but il has not yet been deti;i:ted iu heah-hy uriou. 

Vrie Acid. The orgiuiio cont%titURnt of the urine wliich 
ranks next in importance lo urea i^ uric or liUiio acid. In 
healthy urine, its prcfienoe cannot be detected, unltr^b a Kiaall 
qaanlily of u stronger acid, as nitric or hydrochloric, b« first 
added to dcoorapose the soluble urates. After the mixture has 
been allowed tu stand for some time, the uric acid i>epBrate« in 
the form of email red crystalliDe ^ainiSi which adhere to tbo 
aides of the glass ve-saol. Upon raicroscopioal exaraination, 
these are found sometimes to be composed of separate crystalu, 
and sometimes of aiyall at«Uat« gToupR ; tbe individual crystals 
varying in form fnim thn luz-enge. shape to that of nn elongated 
oryKtal with sharply pointed extremities. {Illustraiionn, 1*1. IT, 
Figs, 'i, a, 4. and li.) L'nc ncid is a very weak acid, and in per- 
fectly separated from Us gaits by acetic acid. It is soluble in 
solutions of aUiiJiao lactatoa, acetates, oarbunutL'K, pUat^pbateti, 
and bornlcs. Uric acid has tho power of docompoiiing the 
alkaline phosphatoH. It takes a part of the baac, foi-ming a 
urate, and leaves an acid phosphate, as I montionod when 
speaking of the aoid reaction of urine. Tbe colour of the 
oiystals of uric aeid which have been obtained from urine ib 
derived from ihv proper oolouriny jratters of the secretion, and 
must, therefore, he n^gurdud as an imptviiy. It can t-asily be 
obtained perfectly para and coloLirless; and, in three or four 
inatauces, I have ob»tirved perfectly oolonrleag crystals of this 
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snbstanoe, which have SBparated KpontAneotuly Aram urine 
holding in aolution itoaroely a trace of colooring matter. 

Purd uric acid cr^'stAliii^e^ in the form of v^ry thin rbotti* 
boidal laminst ; bat ihe sidos of the cty^ial^, instead orbtun 
perfectly straight, are usually more or less curved. The angle 
again, are often rounded, so that the crjatol has an oval form* 
In I'latt! IV, Pigs. 2 aad 5, and Vlnia v, Fig. 7, of tho lUaMti 
tions. some pare crystals of nrio acid are reprebented. Some 
of tixvsQ cryslaia were obUinod by the Hddition nf odd to the 
solnlioo. Although nric acid may be perfuotly pure, the ctjh- 
Uls vary mnoh in size and fonn. ExperimRnU ehoir what 
very slight variations in tho oooditiona under which they are 
prudurud am •tutTiDient to determine great nlterfttions in the 
form of lh« crystal. 

Quantity, llealthy nrino cutitajny from half a grain to a 
grain of urie acid in 1,000 grnins of niine. The HoUd matter 
conlatQs aboDl 1-3 per cent, cf this Hubiftnnce, and probably 
from i\ve to i^ighL grains are excret«d bv a healthy iidult man in 
twtrnty-four houi-s. Dr. Thudichum gives the latter SB tlie 
average quantity. 

DetictioH. The chemical aharaotera o£ nrio aoid are well 
marked. 

1. If CO a deposit consisting of nric BRld. placed on a gla8B-J 
slide, a drop of nitric scid be added, a brii^li til^-escoQcc en-l 
»tt«i and whim tha mixture is slowly evaporatad over a lamp, ;| 
■ reddish rcsidne is left. Upon tbc addition of a drop of am- 
monia, a rich purple tint is prodaced, owing to tho formation'! 
of ranroxide, tho bo called pnrpurato of aionionia. Tbis test is j 
eXBeedingly delicate : it was first applied by Dr. Protlt. One . 
other RubBtonce posseises a similar reaction, and this is , 
fiaffeine; hut nric acid ie at once distingui^lietl from it by its ' 
miorasoopical oharaot»nt. 

2. The deposit sutspocted to contain nric aoid or a nrato may 
be dissolved in a drop uf solution of potash, in whiph it is very 
tioluble. Upon adding exueiiii uf acetic acid, imd lenving the 
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mature for aoma hours, biurC o^stolB of uric acid toO 
(brm. These may be recognioed hy their micmsoopioat elm- 
TQCtors. 

'). Uric acid may be detected id aoinial Huids, vhen mere 
trMW of Uiia iiabstancti or of urat«H are present, by a plan pro- 
posed by Dr. Garmd. Th« flou] RUHpentrd lo cuntain the 
urate is treated with a few drops of siroug aoetio acid ({glacial 
aoBtio aoid Ja best) in a watch-glass. A few fliainonts of tow or 
Tery thin silk arc placed Id the mistnre, aod the wholo set 
aside under a glass shado, in a warm placo, for twenty •four or 
fortj-oight honrs. Ora&nally urio acid OTy<itaU separate, and 
aro deposited upon the Alameuts. Their eharacten m^r be 
recognised by microftcopical czamination. Some crystals of 
ario aoid npon a b^r are represented in Plate xu, Fig. (1, of 
the niustTatlone, 

The quantity of nrio aoid is eitimated by colleoting the 
erystals aeparalod by the addition of an aoid, and wdigbiop 
them after tbey have bean carefiitly washed anci dried. Dr. 
Thudichum reoomraends the tise of nitric acid, because the 
uric aoid is less soluble in it, and tberu is not so inuoh tend- 
ency to the develiipment of fangi as if bydrocfalorio bo eni> 
ployed. 

ilode of Formation, tjrio acid li found iti Cbo urine of most 
camivnron-H aniiimla, and iu tlmt uf yuutig herbivnm while 
mucking, and tborofore feeding upon a diet rich in nitrogeu. It 
is nut found in tbo orine of the pachydermata, not even in that 
of the omnivoruuA pig. It is abundunt in the orine of birda, 
■nd is fuuud ID Uiiit of many reptiles and iniiects. Urio acid 
exisUi in the blood, and in only airparaUd from that tliii J by the 
IddneyK. Dr. Qarrod boa detected it in the blood uf wen iu 
beaUli, and ia cuaoa of Kout iu cousidcrablu i|uanlily. In sach 
iastueos, ario acid oryslals may bo separated fixim tbo flniil 
obtained IVom a blister, according to the plan I just do- 
aoribed. ]t baa been detected in the juice of the spleen in 
ocmatderablo ({aantity by Soberer, but Mr. Oray bos failed to 



coofirm these oliseiTBticms. Cloctta has fouad It in the pnl- 
mouary tiasnc of buUoclts' langs, assootated with Uorioe, 
iniisiLo, and leacine. 

Uho BoM is CDA of the prodacts resnlLiuft from the disiDL«> 
gradoD of altiQiniDoufi Ussues. Front held " that a vcnr large 
proportion of tlie ura(e of ammoDia fonod in the urioe uo 
comtdon orcanionH appears to be developed from the imp«Tfeot 
albumiuous matters formed during the a^xiniilatingproceaMB". 
Tliia is rendered probable hy the roHearclLeB of later ub^^n-ers, 
enpacialiy by thufie of Bidder aud Sdimidt. In the hi-olthy 
organism, it Its probable that the greater quantity of the urio 
acid formed is soaa afterwaiJs further uxidiitett and converted 
into otlitT compounds, espet-uJty urea ; but, in cerluiu condi- 
tions cf the ayBtem, these changes do not take place to the full 
extent, or a mnch larger proportion of urio acid is formed. In 
cither case, this enbstance exiets in largely increaned quantity 
is the Hood. It is dcpr«ited, in rombination with soda and 
lime, in various structures. It roay accamulate beneath the 
sliin, so as to form Urge collections, vrbioh are familiar to us 
under the name of chalk-stones. It is curious that these de- 
po))itions should talie place iu areolar tuiiine, in white fikirouB 
tissue, and in connexion mlh cartilnge. Terhapn this luay be 
ofinnected with the very slight vnacnlarilj rf thcsC' lissncs ; and 
it must be borne in mind that the deposits usually oocar at a 
time of Ufe when tliey are fnlly developed, after which they 
probably undergo vtry flight ohangeit, and the prnct-wseE con. 
uemcd in their decay und i"egeneraiion are slowly, and per- 
haps, in jsedentnr^- pur.'^onst, very imporfiictly carried on, AH 
these oironmstanoes would favoor the beparatioa uf a xlightJy 
soluble KuhHtance from tht; blood, and itri deposition in an In- 
soluble Sitato. Lehmann has shown that, after nltai^ks of dis- 
turbed digealiou, the pruporlion of uric acid in ihe urine 
beoomes inereaaed. Alcoholic liqnorM Kccm to have the same 
effect. In normal conditions of the syHtem, the mine oontainfl 
about 1 part of uric acid to S8 or 30 parts of urea; bnt, under 
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the ciroaiQMtuices jast menlioucd, tlio rttio becomes 1 to 
S3 or ^G. This iccreBsed proportioa of uric acid appears to be 
formed in coasequenoe of the usual proportion uot being con. 
rerted into nreK. In tH cues -wbero imperfect oxidatiou 
tokos place in tbe organism, the qnantit; of uHo acid excreted 
in tbe urine undergoes an incroase. Alcobol causes a diminti- 
UOD in tbe f^uuitily bf c&rbonic acid (^xirnVd: mhJ, in such 
casaa, ma increased proportion of uric acid, urates, aod usually 
oxalates, is found in the unne. 

A bifjlity nitrogeniaed diet, with insufficient exercise — cou- 
finement in ill-vcntilatcd ruomtt — all uiruomstances iulerferiui; 
with the health}' ootion of thi> respiratory appoi'atus— or pre. 
Tenting the proper amount of blood being carried to the pul- 
moQor; sLu-ltme, uitire exorciso in cooBoed air, etc., — are 
coEtdiiions favourable to the formation of an iocroasod quantity 
of uric acid and urates. The formation of iireo and oxalic acid 
from uric aoid in the organism, or ortifiuially by tbt* oction of 
peroxide of lead, has been previonsly aUiuled to. lUinlte ha« 
ibown that, at a high temperature, in the presence of yeast aud 
an alkoU, uric acid niao becomea converted into urea and oxalic 
acid. 

Vratet. Uric acid is seporutod ftom the blood by ihe kid- 
neys, in the form of a urate, which in readily sohildo in water. 
After its separation, liowever. Huh oalt may aoon uiidergo da- 
oompoHidoii, and insoluble uric acid will be dtipiisitod. In the 
miyurity of cokas, this decomposition does uot lake pLace until 
adar the m-iue baa left thu bladder ; but sooietinies it ocoui;s in 
the bladder itself. Tho caufica of tho prc^cipitaUou of uric acid 
are well worthy of attentive etady, as they aro iiuimatoly ooa- 
ocoted with tho formation of uric acid calouU. The {^uanlity of 
nratea in hi^aliby mine is very small, but not uulVequenily 
enough i» present to form a very abundant deposit alter thd 
uriuo bus been allowed to stand for some time. I propoM to 
describe the obirooters, and allade to the compuaitiou, of tfaena 
salts, when we ooQBidor the subject of urinary deposits. 





Hippuric Acid was Brst detected in hones' Qiino bj Liebig^, 
■nd WAS provfHl b; bim to exist in bealiby buoian urino ia 
aiuall qUROtity — a statement which liu been contirtned by 
Lcbmano, and recently by Kiihne and tlallwaobH. It is not. 
found in the nrine of carni'roroiis anunat», bill among h«rbi- 
vora it oeoure in oonHiderable quantity. It does not esitt id 
large qiidntity in ibe nrine of caIvoh wbile hqcVuii;, but cows' 
urine contains s-s much m l'^ pci ceoL Luhmunn has de- 
tected it in coDsiderabto quaotity in tbe nrino of iho tortoi»e 

Hip])imc acid itt floluble io about six buodred timea iln 
weight of cold water. It in very soluble ■□ bot water, and alsto 
in alcohol ; but is insoluble in ether. It crystallises very 
rwtidily ill varioun fonns, which are derived (roiu the right 
rhonihic prism. {llluUraiiora of Urine, Plato nc, fig. 1.) It 
is very easily deconinoved into beoxoia acid, especially in the 
presence of erttmclive matters, and other conetitneDts of the 
urine. In tegliug for tljin suLNtance, tlm pprfpctly fVesh urine 
only ahonid b^ empbyed. It is curiotH that benzoio 
acid, when taken into tbe orgnnii^ni, h elimiDated in tbe urine 
in the forai of hippuric acid — a bet which was ftrnt made 
linown by Mr. lire. 

It raay bv prepared by adding milk of lime to fresh eowit' 
urine. The mixtnre is to be boiled for a few iuJuute»t, 
stTRined, noii exactly neutrnlised with hydrochloric Dcid. The 
solution is next to be boiled down to one eighth of ita (Mi|{ioal 
bulk, and considerable exue^s of bydracblonQ aoid added, when 
brown Drystals of Ihe Bcid fortn, TIibhb may be pun1ie«t by 
solution in water, through whirh a current of chlorine ie to b* 
transmitted, in order to decolorise the liquid. It may always bo 
readily obtained from bnnian orLno after taking tan grains of 
benzoic acid. 

Th e qaantity of bippnric acid ia iDcreaaed when a pureEy ve- 
getable diet is talton ; but it is certain that the wliolo of ibe 
bippuric acid fbmted in tbe organiain is not dorivL-d Trnm tliiB 
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soOTcc. The proportioQ of bippnrie acid in human ariao vu 
formerly cwnsidered to ho %n Hmall that it was Koarcely poisiblo 
to make a satlifactoiy quantitative (leteiTnination; bat IIa]l- 
wachs hoK lately Hhown tliat ns rnuoh as thirty grain* or up. 
wards arii Rxcreterl in twenty-four hoare. 

Very liltle is known with roference to the fomiaticm of hip- 
pane acid; auil, hIUiuu^Ii llm subject hau h^au very earstoUy 
iavAstigatcd by Kiilmii and Ha]lwaL-h», who havo publishad 
two very elaboralti momoirs, there Nlill remains much to b6 
dioMtvercd. These observers hold thai tbo hippiiric acid i« 
produced &om the glycoool funued in tbc liver. Hallwaohs ts 
led to coDclade, from ounierous oiperirafiiis, that the produfi- 
liuo of hippnrin acid is doUtrminod rather by thu chemical 
changes Kuiog on iu the orBUDiiiD], than by any peoulisritius of 
the food j for, if a purely animal diet wa-s taken, hippuric acid 
was »)lill found in llie urine.* Letiraann fouud muoli hipporio 
acid iu the urine of Caver pitisnta, and alwaya detsctad it in 
dialietic nriuo. 

Hobtn and Verdeil give drawings of Roma crystals wbiefa 
tliey found in the uriue of a man aged 30, who t^jok UUla ^xer- 
etHp, but lived on a highly iiitrngom-sed diet ; and which thi'y OOQ* 
aidered to Uahippuricfloid : a statuoieot appureuUy foundednpOQ 
Uiu rosenibloucii of lliese ei-jtitaU to tlioK*) produced by the de- 
compoi<tition of hippmatti of suda. Tbuy du not muuliuu that tho 
cryatals were subjected to any choiuioal exAmioatiuu ; and, in tbo 
■baeuce of stronger evidenco than mere resemblAnce in form, it 
aeeios to mo that wo aro hardly jiiHtifioil in BMUmiug that the 
eryatalA were compoaod of Iiippuric aoid. It \s vory doabtfol if 
ihia ucid ovor ctystalliiiv'j iu urine spuntRneoosly. 

Extractive Hattert. Tlndor the head vf extractive raatLeri 
are inoluded certaiu orgauic subatanees whioh have never been 
obtoiiMd in a slato of perfect purity, which ore nncry«tAlli»bl« 
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— not Tolatile without docomposiiion — and incBpkble of being 
isolated. Ctitmista hove described severe! kinds of extractive 
niRliers cliBiHCtemvd by their behaviour with solntioos or 
acetate of lo&d, bichloride of morcnrr, tinotiiro of galls, ei«. 
Wiihin the last few years, however, severftl hodies, formerly in- 
fludi^d under the indefinite terni of extractJTe mattertt, have 
boon BepBra.ted, and theim hemic al prupertiei^ RocuraLely lietiv- 
miued. Ab inHtnaceit, T need onJ^ mention alhuminata of 
solIu, kiuoxide aod t«roxlde of proteia, orcaliu auil orealiiiine, 
hippuric Bcid, lactic ocid and lactates, and certain colouring 
inaltecs. The extractive matters in urine aro entirely excre. 
monUlioaa ; but it &eeni$ motit prjbable that tlio^c present in 
the blood represent a certain stage of the nietamorpliosis of 
aonie of the coofititiienti) of that floid — either & state intermo. 
diate betrreeit the nnlritive pabulum and the tissue into which 
it is to Ic converted (progressive motamorphosis or histo- 
geuesU), or a condition r«4iilttng from the iIisinl«>grHtion of 
tissue provioua to its eliminBtioa from the liodj in tlie form of 
nxea, creatine, uric acid, etc. (regresaive metamorphosis or hia- 
toljsis). Tbe extra'Ctivfl matterH of tirine maj be divided into 
three kinds. 

Water Extrm:t. The fii-at is called water extract, because 
it is inaolnble in absolute alcohol, and in spirit of apectGo 
gra^-ity 'S'td, hiit in solubia in water. It existji only in small 
quaotitf. Infusion of (jails and bichloride of mercury produce 
wsaroelj any ell'ocC. upon it, hat neutral and battle acetates of 
lead give copioutt precipitates. 

Spirit Extract. The second kind or extractive matter Is 
termed spirit extract, because it in insoluble in absolute olooholj 
hut soluble in water, and in spirit -H^t^. It contains much 
chloride of sodium. The solutioa of this extract is tmatfected 
by infusion of gall?, bichloride of mercury, and ncutrol acetate 
of lead; bat a bnlky precipitate is caused by ba^ic acetate* of 
lead. 

Alcohol Sxtraet. The aleobol extract is flolable in water, in 
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spirit 'i!3S, and also ia abeolute alcohol. Its chemical resc^n 
Mppears to be very aimilAr to the last. 

Thc&o are tho extractive nmttcrs which lira met nrith in 
healthy urine. In certain diseases^ however, extractives 
drain otf from the blood, and sometimes in very large quantity, 
which ore not present in a state of health. My bicnd Dr. 
G. 0. Rees many years since showed that Ihia extractive oould 
be detected in morbid urine by adding tinctnre of galU; and 
that the [iniportjon varied gruatly in ditTEtrent c&seR. Healthy 
mine in scarcely affecled by tinctnre of galls, hot this blood- 
extractive i« at once precipitated by it In order to detect it, 
tincture of galls is to he added to the filtered Quid ; Brid, if 
tbiB extrftctive is present, a procipitato is at once produced. 
Shonld the urine contain altiumoD, tliijf must, in the tirst in- 
stance, be separated by boiling and tUtraliou. It is only the 
precipiWle which immfdiately follows the addition of the tinc- 
ture uf gnlU UiHt muKt be noticed. Tn Home roses, the extras- 
live drainii away from the blond, withgat the escape of albumen. 
(Lctt»omiau Lectures, by G. O. Rses, M.D., F.R.S. ; Medical 
Guzette, 1851.) I shall have occasion to recur again to this in- 
tureNling subject, whi-n discussing the characters of the nrino 
in di:4t;a&e. 

One thousand grains of healthy nrine vUl contain tvom 
fineen to tweuty gmina of uxtrootive umlters. Thu solid 
matter coDtuins from IS to 40 per cent, of thcso Hub< 
stances. 

The phyiiiDlogiijal importance of extractive matters is quite 
nnknnvn, «nd bithftrto no one has beun aide to asoortniu Uioir 
nature or discover the port which they play in the animal 
economy. Their presence in the blnod, and in all tlie animal 
fluids, as well as in this «olid or^pinH and in tha excri^tion^, 
clearly prove them to be aubatanceH of great importance ; and 
it must be remembered tliat, in the arine, the proportion of 
extractive mutter is often greater than that of the urea itself. 
The amonnt of oxtraativo matters to the different fluid-i and 
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MeivtioDB of tlie body in r itubj«et w«U wortliy of invegtigatioD, 
(uid likpl}- to ;u'M valunlile resiilte. 

Vmical Mvcua. Ve«io»J niUL-u» uxiiits in very mnall qusntity 
ID lieaUhj tiriut!. IL fornix a fninl flocouleiit Rloiid, vhiefa 
i^UlcB Towar^fl tlie loner pan of ihe fliiicJ, afUir ihe ttpw^imen 
Lu lieen albwed to stand fur some time. Under Uie iiiicro- 
scope, it is ?epa to ooosiat of grontdes, wiili u Utllv cpitUelul 
d^bWf, niioici, ftnd n few imporfcotly fonnod cpilhclial eolla. I 
sbftll hive to allude to the nature of the fio-ulled rnucoA- 
coi'pu^le when speaking of piM. 

Z,uctie Acid. Laouc acid ih not oonfiCantly pretteut in imalthjr 
uriue iu fjiiantitieH BnfHoiant to be recognised ; liut sometimes 
it i^ foucd iu th(t iinao of persons wliu 11111; be '0(in>id<^red to 
be in tolarabl; good healtli. Li«bi^ denied its «sigu>nce in 
healUiy urine altugtithor; but iti pru^cnoe in this fluid — at 
least, under oertain physiologiciU oondilianftr an ittaled inony 
years ago by Uerzulius — hatt h^^n. conRrmei by FranK Simon, 
Li.'buiauu, tLud ulburii: ultliuuf^li, ou tbo otliur haud, II appears 
uearljr certain tliat the salt asa^umed to bo ladate of iunc by 
many obs>crvera was not really of tbis naturo, bat probably 
cousibtu-d of u couibiimLiuu of auutliur ui^id, wliicb, unlike lootie 
acid, cOLitaius uitroj^vu, 

1q order to asofirtain the presence of lactic ncid, a baryu salt 
sbould be Urst prepared, as Lcbmaun has recommeniled, from 
which a lime salt is easily formed by the addition of sulphate 
of lime. The lactate of limo cr^'stallictes iu double bruahen, as 
yeenlby the micru>t4cup«. From the lime huU a coppor i<all is pre- 
pared by tba addition of sulphate of oopptfr. (TA* ilicnjKvpe, 
in iti Applitatian to Clinical Medicine, ^nd edit., Figa. I'iH, 124, 
p. I'-l'i.) This is examined by the microscope. The lactate of 
copper IB decomposed by placing a small bar of ziuo iu the so- 
lution ; Olid upon Uiis, in a short time, cryxtaU of lactate of xioo 
UQ deposited, wbotte un^los may be measured in the inioro* 
ftoop«. (77m! Microteope, etc., 2nd edit., Fig. ltl&» pagd 
IW.) For the details of this pro*e33, 1 must refer to 
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Jjeihm»nn'& Phy»if}U)ffieat Chgtniitry, transUted b; T)b)', vol. i, 
page Dl. 

According to Bome ob»ervera, the pliospbatu of \iui& and the 
DmmoDiaeo-ma^csJao phospliate aru lield in solntiAn by tha 
laclic aoid. Tbey may also be diBaolved by the Dblonde of aio> 
moDiatn, according to Dr. O. O. Sjceu. MM. Cms and Henry 
have BDdenvoured to prove ihut tlic lactio ncid exists in tbo 
fonn of lactate of itrea. Lactates of soda and ammonia are 
also moiit probably preaont in (he mtyority of cases. Laotie 
acid in occasionally met with in arint; ; and I have already re- 
ferred to some other orgauic acids vbicb ara sometimes 
foaod. 

Bofnro wo dison«B the charactora of the saline constitaonts 
of healthy tuitio, il ia desirable to consider how a specimen of 
orioe may be systematically examioed. 

Syiiematic Qaaiitative or Quantitativt Analytia of Healthy 
Urine: Organic ContiHnenit. 

1. lu the Ikat place, the reaction and speciflc gravity of the 
specimen arc to be taken, and any general points noUcod. 
(Lecture u) 

3. Two portions of arine (&00 or 1,00(1 grains) are to be 
placed io separate porcelain cnpsnles, and evaporated to dry. 
Desii «'ith the cautions previously given. In the first portion, 

A, the OTganic cQn»iitvcnt$ are to be estimated ; in tbo second, 

B, the proport.ion of naltt is t,» be ascertained.* A, wfaen dry, ia 
to be weigbed ; and Urns ihfl qaantity of water iii obtained. The 
retidue is knovD to be quite dry when two tuceeiiivt woighinga 
ezuUy ooirespond. The solid matter is to bu treated with 
glUweiMiTe portions of lioiliiig alaibol, until noilitug more is 
tokeo np. These are decanted into another Uwtin, or passed 

, through a flUsr; and the olooliulic aolulion, ooutoining utm 



• B will be euunlMd b Lnctura Til. 
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and eztraotires, ik to b« e^'aportted Dearly to dr^neu — aJco- 
bol extraot — G ; the nwidud insotnble in ftliNtlin) — T>. 

C. The alcuiiol eitruct is to be treaU-<i witti a few drops of 
water, and placed over Llie water-batli. Crystals of oxalic uad 
are Lo l>e added until tbey arc do longer diaiolvcJ. Ii ia im- 
portaot to add ezcii$ of oxalic acid crystals. The mixture 19 
tillDwed to cool, snd tlie iiDpnre crystals of oxalate of aroa and 
excess of oxalic aoid aTv to ho slightly wanhed with itw-oold 
water, and pressi^d between folda of bibnious paper, to absorb 
the extractive matters. The crystals are to be radiwtolTed in a 
small (luanLity of water, plaoMl in a large ve^isel, and carbonate 
r>f lima added oiitH ctfcrviiHci'Dce has i-ntiroly ceased. After 
Lli^ nnxtura linn Iteen nUowed to stand for »onie lime, it ia to 
ba thrt>wn upon a filter. 

The aulution separuted f^m LUo oxalalo of limo conststa of 
ureOj with, a liitlo colouring naattur. It is to bo cart'fiilly 
evaporated lo dryness, and weighed. If tliQ Tesidtifl is not 
entirely solabl^: iu aloobol, it oontains impurity wbich must be 
deducted from tbc weighl of ibo urea. 

Or, tba alcohol extract, C, on sy be treated with a few drops of 
WH.ter, »o as to futtn a thick syrup; and nitric acid added hy 
drops, while tho basiu which contains iho extract is plangod 
in Q freezing mixtnre. "When auffioiont nitric arid basi boen 
added to combine with all the area present, the whole in to be 
allowed to stand for some time: tho crystals corefully washed 
witli a very little ic6>cold water, anil cnFefiilly ptacf'd on a 
porona tile, which will abfiorb Uie excosn of nitric acid and the 
extractive oaLterH, leavin.^ cr)-stals of nitrate of urea, which aro 
to ba careftilly dried and weighed. By a eimple calculation, 
tlia quantity of urea ie oasi^y ascertained. 

D. The residue insoluble in alcohol iii to be treated witb 
boiling water, and thrown upon a filter. There remain upoa 
the niter, mucj»» from the bladder and other parts ol the 
nrinary mncous mom brane ; un'c e^d ; piiotphate of lime ; and 
ammoniaco-magnegian phatphate, with a mero U-ace of silfco. 
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This rosi^uo is to be corofuUjr dried and weigli^d. It is ttwo 
to ho incinerotfld: and, after the ash has been completely de- 
carbonised, its weight is to be deducted from tbtit of the 
resiine insolable in nl«ohol; and thus tho proportion of nric 
atild and vesical muouB is asoerlained. By deducting ihe 
united weight of all these different sabstanceB — nrea, nric 
acid, mucus, and eai-thy phuHphate — from the solid matter, we 
QtilculatQ the qnoulity of pxti-nnLive matter present. According 
to tbis plan, we have aauertatned the proportion of the follow- 
ing conatittients in 500 or 1,OUO gruiua of urine. 

Water 

Solid matter 

Urea 

Extraotive matters 

Macas and aric soid 

Earthy phoaphata and uliM 

Fixi»d HsltH 

Many of the procnsse-'* above described are imperft-ot, and 
likely to give results which ore not quite accurate; still the 
plan is one which in praoLically usofnl. and, when n ROries of 
results is required, answeni vor>- well. In the onalysiA of 
auimal fluids, it is impoeaible to attain to perfect acouraey, 
owing' to the changes taking place in the ingrAdif>ntA of Ihe 
fluid, which are produced hy lie annlytitial processes to which 
Ihoy are subjected. Moreover, in suoh inquiricB, it is far more 
desirable to know the geaerml cbaufro which taken place, under 
various dircumstUQOua, in tho quantities of the didurent eonsli> 
laents, than to be acquainted with the exact absolute propurdon 
of eaeh present. In a future lecture, I shall allude lo the voIh- 
metric analyiis of healthy urine, which oau bo more quickly per- 
formed, but, at the some time, does not yield porfceily accurate 
n«ntu. ( See idso Anhivn of JlfedictMf, No. i, p. :i^L) 
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LECTURE III. 



lii^ihii Urine, m. JKOBo^^nc Cokbtituestb. On the SalU 
generaify ; Chanyei) cjTecleii in the Cowptisition of the Salts 
by lavineration : Proportion of the Saline Matter in 
Uriiu : Pkasphates ; Commfin Phosphate of Soda ; Alkaline 
Phosphate of Soda; Acid Pkogpkate of Soda; Phoiphate 
of Soda and Ammfinia ; Phmphatt, of MarjiteKia ; Phosphate 
ofAmmania and Mayiienia ; Phoiphate of Lime ; Eetima- 
ticti of the Alkaline and Earthy Phosphates; Quantity: 
Sulphates i Quniititif; Eglimatian : Carbonatex : Chloride 
of Sodium ; t^uantity ; Detection ; VirrumHances ajfectiuff 
tkf. Excretion of Chloride of Sudium : Bases in Urine t 
Soda and Potash : Lime : Magnesia : Irnn : Silica : 
Alumina : Systematic Quantitative and Qualitative Kx- 
ajiUnatioH of the Saline Matter of Healthy UriTte. 

III.— Inoboauk: CoKSxrrpEKTB of HGurHX Urikb. 

The salioe or inorgamc wnsthuenU of h«alLhy urina are com- 
[lose^l of Uiost) »ub»tance8 whicli remain after the aulid matter 
has been expaseil Lu a ruil liont, tind the uarbuu biiruL nil' no an 
to leave a pura nhiio ash. If a tittle of tb& aollil mattor Id 
placQd in a platinum capsule, or upon a pieoo of platinum foil, 
which shiiulil be very large id proportion to ths nuantity of 
solid matter operated on, nnd exposed to tfao red hett of a 
spirit or gas lamp, it will melt aod l>oil, givtug ritio to ih'e ovo- 
ladOD of oflfenaive gasps, which result from the deciMnpoBition 
of the orgnnin constitaeote of tlie urine. Wlieu this liaB 
ceased, a charred mnsa, coDsimlin^ of carbon and tbe inde. 
Btrudtibto suliDC mattcnt of the urine, remaitia. After this 
black Eipciog; tuaii^ has lietin kejiL in tUu open ciipuuk, at a dull 
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ml best, fcr a few bouts, the cu-boa vill gnuIuHlIy (])8up|>car, 
in ooosftqin-nce of ibe action nf ibe oxygen of llio air, whioli tit 
ibis teniperatnre ootii bines wiLb it, and forms oarbouic sciil. A 
(Jure vrhitg ash, whicli bat« uii alkalino r^^'Rvtlon, alone remaina ; 
uid tliin nnnititita eDlirol}- uf saline or inorganio uateiial, which 
ih iudostructibto at a red heat. 

Vhan^n ejfeeted in ths Composition of thf Salts bif Ineinent- 
lion. Nuw, it mu(<t not be eoocluile^i that the salts which we 
tint! in tbe asb exjswd in (ireciHely the »ajuB ulatu in Uih urine 
previous to inciutintltun ; for kv know ttial many uf theKe Halu«, 
when beatod togeiber, uudtTgi) mutual decompnsiuiiti. Some 
of Ukem may even be volndLiueil, it' kept for a considerable time 
at a red heat. A mixture of carbonate ol' soda and chloride of 
ammonium beoomen deconipoKed at a T€d b^at. Cbloride of 
»odium remaina bebind, wbilu carbouatu of emtsonia ii evolved. 
Any lacuitus, oxalatutt, and BaltH, of other organic atMdn present 
in tJiL- urine, will lie found in tbe ash, in ibe forni oI'L^arbonnte, 
although no carbonate existed in the urine originrtHy. The 
ammouiaoo-oint^iLvsian or triple phosphate will be found in tbe 
a^b KM phospliHttt of imignt^ina; lhi< ]it)nHphate of Koda and 
Binmtinia, as phoNphaie of »odA, Other pbospbates also be- 
come cumpIeletjF cliKuged by thu pitKiefts of incineration, and 
hy tbe action of utliar aeStn preKtmC iu the aah upon them. 
Dufiug tbe iucineratiun. a con^idurubk- loaa of ohtotiuu idso 
lakes place. 

Again, onoxidijicd subtttanoes, snob as Halpbor and phos- 
pborus and pariially oxidiBcU oompounda, in coiublnution with 
organic materials, will bceome oxidiacd in tbe process of do- 
earboniMaiiun ; and will, therefore, be found in the ash in die 
fonn of sulphnrio and phc&pburiv acid. These will react apon 
■gme of tbe bases present, and sulphates and pbosphalea will 
be fonned. 

Professor Rose of Derlin, in a beautiful series of cxpcri- 
menu, haK proved thai the mineral oont^iitoents exitit iu ver) 
djflicrcnl Blatea in variona orgauio Bub6tauee». From the «ar 
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honaceout ajtli of some orgaaie matters, the greater propnrtioa 
or the sallB can W extracted nkh wntor or Acids; whilo, in 
other ca'ieH, I)ul liuis ^taLijie maUer can be separated, uulesB 
the ma»s be expoHed to the oxidising action of the air for some 
time. Tbis ^howa that tlie sali^taaces most ha.v« origiDSll; 
existed in an unoxidised or in a parlialiy ox.idised state, pro- 
bably in combiisatioD with some organio material. In certain 
substances, then, the greater quantity of the mineral mnterial 
ia perfectly oxidised (teteoridie) j in oUxers, it exists portly in 
an oxidised and partly in an unoxidised stale (nifraxidic). 
Professor Hose woh not ablt.* to dihsover any Kubetanco in 
wFiiob it occurred completely imoxidised (anoxidic). In blood, 
milk, yolk of egg, and Aesh, a conaideraMo portion of the 
mineral eongtituents ass meroxidie ; while, in uriae luid bile, 
they are almost entirely tekaxidie; wluch is exactly what we 
shonld expect, when wo cou^idur the difiereot nature and 
offloes of these tluids. 

Proportion 0/ Saline Matter in Urine. About one-fouith of 
tlt« solid matter of healthy orine ooosiflts of saline consti- 
tnentd which ore not destroyed ^3y n, red beat. 

One ihou^aaii gmios of healthy urine, containiDg trom forty 
to ^ixLy grftina of »olid matter, will j;ive from ton to fifteen 
grains of fixed salts. Of iho salts, more than DiDe-teriLhs are 
soluble in water (alkaline salts) ; while the remainder can only 
he obiaiuod in aoludon by adding on acid (earthy sulttt). A 
mere trace remains behind, which is insolnhle in water, acids, 
and alkalies. This consistti of silioa, with perlmps a litUu 
carbon which bos resisted oxidation. These numbers arf, of 
oonrse, only approximative, as the amount of Halts is liable to 
gruat rariatJnn. 

The Holine constituents aoltihle tn water are oompo»ed of the 
following ticida and bosus. 

Salpburic acid (and snlphnr) Potash (and potassium] 
Phosphorio acid Soda (and sodiain). 

iJydi'ochloric acid (chlorine) 
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Tbe salts may be reulily obtataed io a crystaUiiie fltat« by 
dissolnng tho rosidno in hot vatcr, and cvaporatinB a few 
dropa of the boIuUod on a glass slida. 'i'lie crjrsuUa are repie- 
sented in Uie IllustratioHt of Urine, F1. i. Tig. il. 

Xliu miueral uuustituettU iciiioJulule is waler are composed of 
Uic fnlliiwiiij; acida aud basuij. 

PboHphoric acid Lime 

Carbouic acid (occasionall;) Ma^osia 

Silicic Qcid or siUca Altimiiia (sometimes). 

In discLso, tbe mineriJ cotistitiients have been foood to vary 
in quantity quite! us roucb as tho organic sabstKLcoa ; and 
otLer 8alts are not unfri^quently found, wLich will como uodcr 
our notice at a future time : while uccasioDally ODe or more of 
tbd Baliue compouoda meDtioDHd in tba above Uat are alto. 
getliar tibEcnt. 

Th>e orKtuic {x>QBtitQeQt8 of tkc uiino hare bitlierto received 
a groait.-!' sbaro of attention than lias been given to tbe in- 
orgaiue salts ; bet, from recent investigatioDB, it seems iirobable 
that, bvfore louf^, the physician will regard a departure froni 
the bealihy standard in tho saline 'Constitaonts, with as mach 
att«ntioo as he has keen accustomed lo obrson-e an increase or 
diuiiuution in tbe qaaadty of the ar«B, urio acid, or other 
organic ingredientK. 

^ho»phale$. The phoaphatea are a very important class of 
salts, which exist la greater or Usa qnautity in all the tiatmes 
of tho hod}), in tbe secxetiuuH, and in cunhidorable proportion 
in tbe biood. Tbe salts of pbo^iihoric acid vbich are carried 
ofif from tbe orjjanism in the urioe^ may 1» diTided into two 



I. The alkaline phosphaUi are totuhJe in water, at^d are not 
precipitatud from their solutions h^- ammonia or other nlltalics. 
When ammonia is added In hcaltby uriue, the alkalim phos- 
phates are not thrown down, Some of tbe most important 
allcaline pboapbatea are, pkoxpliate i>/ suda, acid phosphate of 
today and photpltate 0/ soda and ammonia. 
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3. The earthy pltoxpfaetes are irualuhU la water, but ara diM- 
solved hy tko mineral acids. Most are soluble iti orgBnia 
arjds, alihongh ihoy dissolve very slowly if the aeid« arft dilute. 
They Eire heM in soliiUon even by carbonic acid. Most albu- 
minous FtnbstanceH have the power of dissolving earthy phos- 
phates; and cftsdn holds in solution a considerable qnintity of 
phosphate of lime. The earthy phosphates, as phcwpbato of 
Ijmo and pluipiphate of imaRnesifl, are always preuipitati^d wheii 
onimoikia is oihled to ^jeolthy nrina. 

Of the pliosphorii? acid eliminated in the nrine in the form 
of pho^phatex, the greater proporttoD ia doubtless taken in the 
food ; but a. certain amount in fonimd in tbe organisni hy thb 
oxidatiuti of tlui pboHpbr>ruB f>f idbiiminous linsueH, wlii«h 
takes plaot' during tb&ir di-i integration. Mnoh of the phos- 
phoric acid formed In the organiam is doubtlc»>g produced in 
the nervous tissue. 

In thi>^3 lociar<K, I hove purposely avoided the nse of 
ohemical forinnlie, partly beca«<;e, in many instances, I t;hoi:ht 
have bad to enter too far into the province of chemistry to ex- 
pliun them, and partly because I (oh that nil tlint was neceasary 
for the elintoal examiaatirm of tha urine might bs explained 
without thtsir nun. It i«, however, imponsible to allnde to tlie 
composition of tlie phoflphatea without gi^-ing their chemical 
formule: and I therefore propose to QiBke on eKQeplioa in llie 
earns of tltiu cIoha of Halts. 

Phoapfaorio acid in one of those anidn irhich exist in tliree 

ffarmft— the moaobasio, biboflic^ nnd tribaaic acids, which vara- 

bine respectively with one, two, or thre^ equivaleutu of baae, lo 

form three difTeront classes of saltH. 

:J NaO, P0S-(-a4 Aq. 
'i NaO, H0,PO5 + ai Aq. 
' NftO, a HO. P0« +« A(i. 
Na O, HO, NH* 0, PO*+H Aq. 

a NoO. PO^+lOAq. 

)lonoba«ie or metaphoaphates Na 0, PO^ 

Now, the phosphates found in Ihu orHaoiHin aiv all tribaiie 



Tribaaio]^o<iphat«a . , 
Bibasio or pyrophosphates 
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fho^hate», end ooDsist or three eqnirftltfots of base^ combioed 

with one equiviUent of phosphorio nctd, with dtffmient propor- 

tioQS of witer of crystallUatJon. The elemenu of Uie Imaa f>f 

a tribaaic phosphste may be various. Thus, they may cooftiat 

of three equivalontn of sodu. or other base, or two eqaivalenta of 

soda and one of wat^r acting th^ jtart of & base, or one oquiva* 

lent of hoda and ouo of an)in>viii& aad oiiu of vraXec actiug the 

part at a base, eombinod with one eq,uiv(t|oDt vl pboapboric 

aaid. 

The Dhemical compositiou of the phospfaotes ooonrriug in 

iiriac is represented in the following tabic. 

Oommon or rborabio phospliBU* i 

of ^oda. having an alkdiDB [2 Na 0, HO, PO>-f 9-4 Aq. 
reriction . . - ) 

Add phosphate of 9oda.ha.iHg U nO, NaO, TOHa Aq. 

Alkaline phosphate of aoda, \ 
having a highly alkaline re- [3 NaO, VO\+Zi Aq. 
action J 

PhoHpbale of potash* . . 8 KO, P0». 

Pbosphaie of ammania and \ 
ma^usJa, mnmonittco mag- |2 Mg O, NH*0, l'0*+ IS Aq. 
nesian or triple phosphnte . J 

Aoid phosphate of lime . . ^ CaO, HO, PO^+8 Ai|. 

Phosphate of litne (bone-phoB- 1 a c- q dqi 
phato) } * 

Alkaline Pho$jihaUt. 
Common Phorphate of Soda— '2 Na O, HO, PO^ + iW Aq. 
Thifl salt ouBta in booltby uiioo in the proportioD of aboiil 
two grains in one thousand. The lUed salL-s oontuio perhaps 
from 20 to :iO per cent, of ordinary phosphate of soda. Its 
presence in healthy urine may be proved by adding ahdolate 



* It li daubtftil If pboi{)biu of potasb uaiuUy txlsta In arine, u dilorhla 
of Mdliun uid phosphBle of potuh daeotnpDM cnob other, (bradnit cblorldA 
of patMniuiu wnl |iliaipli4iu> >if •» J«. It U aot Uaprotuiblg tJiat it may aiUt 
In uribB ill whi«h Mm efalitrldo i>r ao-llam it pna«ut in vory •mall i]iuii>titji, 
or «tlnf!«lliw ibsnil, u Iti imBumatiU and aoua otbar aavis dUcaan. 
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aloohol to Ihe byrapy fliud obtHined hy evaporHtiog the urine 
over a wat«r batli. Tliis concentrated fluid is poureJ off frnni 
the i^lu which linve cr^stulli^ed, auJ plnced in n small gUas 
vessel. I'hc alcohol is added; aad, Aftor the uiixture b&s 
stood for some time, the crystals are deposited upon the sidos 
of the glass. This mothod is gnea ly Kobm aud Verdeil 
{Traitt de Cbimie Anat. et Phyniol, par Cli, Kobin et F. 
Verdeil. I 

Acid Phatpkaie of AWa— NaO, 2 HO, P0= + 13 Aij. Thii 
■alt ha» ouly beon fouiiii in the nrine ; and to it, at le&st in 
many ca^es, tliB acid reacUan of the urine ib dae. TliiA noid 
phoKphnti^ nf aada may le formed from the comiuon phosphate 
(which hfut an alkaline reaction), by the addition of nric acid, 
which removes from the common phosphato on& ^([nivaXant of 
soda, fonmng urate of toda ; and the reactinti of ths mixture 
becomes acid, in couKatjuance of the formation of tlio add 
photphate. 

The acid phosphate of soda may be obtained from the con- 
oontvnted urine treated with abgolntc alcohol, after the soparo- 
lion of thy common pliottphate. The acid salt, which is ranch 
more soluble, becomes deposited in the cunrse of a few duya; 
hut its Beparalion may be expeilitfld by the addition of ether. 
This phoHphate haw bueQ separated from the urine by MM. 
tiobin and Verdeil, who attribute the acid reaction uf urine to 
itv presence {Comptc» JtenduB. Mint, de la Soc. de IMoXogie, 
Paris, 1850, p. 25; also Traite de Chi-mU ATtat. et PhyMiol., 
1)^53). The crystals of this Halt are figured in Robin and 
Verdeil'B Atlas, PI. e, Fig. 2. 

Alkaline or Stuio Phosphate of Soda— 3 Na 0, P0''+24 Aq. 
This pbosphato is considered by some to ba present in urine ; 
but it is so readily altered hy other salts present, that it is 
impossible tn obtain it from tb(> snimal fluids in h state of 
pnrity. In the presencB of carbnnif: acid, it is decomposed: 
one equivalent of aoda unites with the carbonic acid to form 
carbonate of »[}da, and common phosphate of fioda is formed, 
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bolli vhich snltft liavc un olkolioQ ronofioo — St Ka 0* P0*4 
CO*+HO=a Na O. HO, PO»+Na 0, C0< 

Licfaig h&<t shoum tbat it is not present in healthj urine, as 
was stated bvUeller; and Hes^rs. Uobio and Vunloil do oot 
onainoTato this pbospliatc ok one of the constitaoDts of uriDo : 
indeod, if this phospdale were fonned, it would, in all proba- 
bi1it7, be at once resolved into nails of a more stable oatore. 

PhoxphaU of floda and Jramonia— Na O, NH*0, HO, PO*, 
+ 8 All- Thin sflU, aUhniigli [irvihalily not present in perfectly 
fresh arine, is uniiaJIy enaineral'^d as one of i\i^ p)io«pliflteB 
found iu tUe socrclion. The ct7&tals of phoBpliate of soda and 
ammociA, or mleroooomic salt, are bQautifbl transparant four- 
sided prisms. 

Photphale o/Pot(uh—9 KO, P0« — ta probaWyoot ptesent in 
bualihy bumao urine ; but it bis been dci«ctQd by BcnssinK<tQU 
in the urioo of the pig, in the proportion of 1-02 per lOOll. 

Man; regetable tissues contain a large quantity of phuspbste 
of piitH>iti ; and it iti met with in tba juine of musde in con. 
Biderable qiumiitj. 

The proportion of alkaline p^ospboto? in the organism 

VRnAS Bccnrdtng to the nntiire of tlie food, (leneraliyjlhepropor. 

turn is smaller in berbivoroufl tlian in oamiTorouB animals. Moi* 

enlar flbre containa a large amount of pliospbalaa. Wheal, and 

Ilia seeds of the cerealia geoerally. contain a conaideroble 

quantity of alkaline phoKphnt(.>H. Robin and Vt'rdell found in 

tbea^b of tlio blaod of a dug (M upon lleKh fl-i much as i3 

I per cent, of pbospborie acid, comhined with suda and potash ; 

while the ash of Uie blood of the ox did not oootain more than 

, 3 per o^at. 'Whoa the dog was fed upon potatoes, ilio propor. 

tioD fell to !) pL-r cent, llio ash vt the blood of man ODQlalaed 

aboQl 10 per ccql of pbusphorie acid. In urine, fierzelias 

foand 3*04 per lOOU ; and Simon, trom I'iH in slightly acid 

urine, to 2'70 in vi^ry acid urine. 

Hreod and Winter estimate the (Quantity of phosphorio acid 

k removed from the organism in the urice, in the eourae of 

o 



tventj-fonr hoars, at from 50'48 to 70*97 gndns. The propor- 
tion increa8ed coD.'4i^<>rab)f afujr taking food. Tliiii qnanti^ 
cnrreapuEitla to froni I'iQ to 100 gralntt of pliosphatic salts. 

Tbe qu&Qtit; of plioapUonc acid LncreaHBK for Home honrs 
ftilor a moal. Vogol, Winter, aud others, have totule namarous 
experimeDte ou th'm point; and tlieir reseurches show that the 
hoarJy varifttioo in the excretion of phosphate in rwguiar. The 
morcuig uriuo oatitatoa tbo smallest quantity. In ecma of 
Dr. Benoe Jones':^ analyses, however, the quaudly of alkaline 
phosphates is ovoa greater in the urine pos&ed before than ia 
that excreted after a nietil (Animal Chejuietrtf, p. HI). 

The pnipi>rtJan of phosphates in the urine depends mncb 
apon the nutura of the food. The quantity i» increaiied if 
phoAphonis be: taken, proving Lhst this suhMt&nue does become 
oxidised ia the organism. That the greater proportion of llid 
albaline phoKphatea pre.ieut in the urine arti derived from the 
food is rendered evidout by referring to tha amount iutrodaced 
iototbe orgauiitm in thia manner. A uiao taking about fonr- 
toen ounces of broad and twelve ounces of meat, with half a 
pound of potatoes and half a pint of milk, woald toko about 
l:ji> graiDf) of alliaUDe phosphates.* As we have seou, he 
vrnnld eliminate, in his nrinc, about the same quantity. 
These numliers are only to be regarded as rough approxi- 
mations lo the truth; but I think, at present, it mtut be ul- 
luittcd that the qnantity of phosphate excreted in the tirioe, 
and fbrmod in Ihe organism, is so small in compfiriBon lo 
that dorivcd from tbc food, of which the amount is liable 
to great variation, that, in tlic preseul stake of uniutal chu- 
mistry, it is (^uite impossible to fona &□ estimate of the amount 



' 14 on. (if bread coaUin sai gn. of phovpliUM. 
li at. of bcaf „ Hrl „ „ 

jlh.gf[ioUV>eB„ ll-fl „ „ 

tplsiofnUk ., 32-1) » „ 

136 gn. 9f nlxod ptiv<pbai«. 
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derived trom ttie former source, or to separata this from the 
jibosphates taken in the ingests. 

Still it is rnrtaiD that some o! tho phosplionc nciil is formed 
witUiti tlie orgaouttr, liy tbs oxidatioa of the pliosphorus of the 
albuininDue Usaues ; but thi» loui^t bear but r small proportion 
to the whole aoiount of phosphate removed in the uriau, as 
the above data oo[iclii<iivdy show. 

The flaid which surrounds thu elemedtaL-/ Ubres of muscle 
has aD acid reaction, depending probably upon tbe presence of 
acid pbosphate of Koda, produced by tbe action of lactic or 
3ome other organio acid upoD pbo^^phnte of soda. Tia BaiK 
naymond hat^, however, shown tlmt this atiid reaction in not 
met with wheu the muiide» are ai reotU Tho ashoA of Eno»t 
tissues contain phofiphatoa in large praportlou; and Schmidt 
has shown thai a eou»iderabIe quaatity of phosphate is aIn'ayB 
pr»<ri«ut in young tissues. The rinantity of alkaline phosphate 
requirvd ty tho orgaoism is cousidotablo ; for, bcsideB tho large 
proportion which is excreted in the urine, tbe ash of tbe solid 
excrements contains us much as 20 per cbdL alone. The 
phosphoric acid required is, do doubt, supplied principalty by 
tho food, partly in the form of pbosphauc salts, portly as phos- 
phorus which lit oxidised in thry organiam. Wo shall recur to 
this subject when we have to connder the elimination of the 
phosphates in disease. 



Earth}/ Photphatei. 

The earthy phospliutes met with in the uriuo are — 1. Tbe 
arnnmniaeQ-mapnman photpliate, also ternifld triple phorphatt, 
or phorphate oj atamonia and magn^tia ; 2. Batie pbotphate t^ 
ammonia and magnftia .- U. Phosphate of Magnetic. 

Xheae earthy phosphates occur in vet}' small quantity iu 
urine. Tbe secretion in health oontains not more than bom 
1 to 1-A part in lOOD, ami the aolid matt«r contains from 1*) 
10 2 p«r cent. The quantity present lo ilifTerent cases under. 
but alight variation, and seems lo be determined, to a 
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great exiont, mdcpendetitly of the obemicol cbanges goiug on 

io iJie body. JMo&t of tho soiids and ilaids of tlio oi-ganisra 
coDtnJD frraaU qaantitJcs of tlie L'urtby phofuphates. Tho 
amount depends io groat measure upon tbe quaotily of alka* 
line earths prescDt. 

Id beaitby urine, these enrthy phosphates are hald in solu- 
tion, in all probability, by the free scid of the tiritie, ftnt! in 
atme measure hy Uih acid phoK[>hiitu of Hods. The chloride 
of amoioniuni present may also contribuie to maintain tbe 
eartJiy pboKphatcs in Holntioa in the urine (Dr. O. O. Bees). 
Very sUffbt ebaogM ore soflloieDt to cttus« tbe precipUaUon of 
tho ammoniacD-iuagoesisn phosphate; and bcADiiful crystals 
of this salt are »omeLimca formed in urmo wbich has a. de< 
cidfldly acid reaction. 

We mtlBt corelully di^tingaish between rxetix of phoiipfaatai 
iu tbe TuiDe and a deposit of efuiby phosphate; forweni^ ' 
snppo^d a lartta qii>intit.y of etu-thy p>]o^pbate in uriiit! la pass | 
annotioed by the pracliliauer, b^cauue it. is in a tfluLa of aobt- 
tion; while a ^^maUer i|naiitily in an insaluble Klnle is likely io 
receWe from him a latter »bare of attt:utiou Iboa ita slight 
iniportaDC« demands. 

Precipitation of Earthy PhatphateM h\f Heat Tt is very Im> 
ponanl to bear io mind thai the eanby phoBpbate^i are precipi- 
tated from some specimens ofarino by heat. This prr-cipitate 
elosely resorablcs that which is prodnced, in many speoimonB 
of albaminoua orine, upon tbe application of beat It is, how- 
over, at once dislingui'ihed from albnmcn by the addition of a 
few drops of nitric nod, whirJi instantly dijtsolves the phos. 
pbate, while atbnnieu is unaSeoted by it. Such a mistake boa 
many limes been made; and I neod hardly say bow important 
it is to avoid the poasibility of such an ermr, as it may lend the 
practitioner to form an unfavourttble prognosis in a case in 
which there is really no (■ausc whatever for anxiety. Tbe 
CSOM of this occftHional precipitation of earUiv pliunphate i.4 
obftcore. By Dr. Bees it. ig attributod to an excess of the 
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phoiphttes being held in solation hj ohiorida of annnoniara. 
I)r. Brett considers that in these coaeH it is dissolved faj car- 
bonio acid; whiW Dr. Btmce Jones atcnbulen LhiR preeipitatioii 
to tho ex«M8 of fno aoid of the urine being oeatralised bj an 
alkali, or by common ptiosp>iute of soda. 

PhowpkaU of Lime — :) Ca O. ro> — exLsts in healthy uhoe dis- 
solved in acids, in certain saUs, or in organic matti^rs. PhoEpbate 
of lime ia solablc in a aolution of corbonio aciid, in bicarbonatds, 
and ID eliloride of amraoQiam. Albumen and fibrine always 
retun a certain quantity, and casein holds a large amoniil in 
solution. It lit found in almost ali the tissues, and, when 
separoU'dT UEuall; occurs in an amorphous siato. The aab of 

» urine conlaias betwf>en "i and :i per ouut. of this phosphate, 
and that of cxcrenaects upwards of IS per cent. It ma; ba ob- 
tained in tiuaiiLtty from bones. 
Acid Piwiphale of Linu—'i CaO, HO, P0«+3 HO. The 
4Aiat«nDt) r>f this phosphate in nrine constantly, i» qiiesUouable ; 
Imi, a» before remarked, the oontpoiiition of Uie pbospbales is 
oouatantlf alLHrinf; and an aii'u\ phosphate of lliue is readily 
funned by the action of an or([Bnio acid ou the nuutrol pboa- 
phate of lime. 
PhtiajikaU of Ammonia nnit Maffn£iria,TripU,or AoimoniacQ- 
Uaipuaian, PhoijihuU—'Sn* O, 2 Mk 0, PO^+ 13 HO. ibe 
pzeMBoe of this salt, which la !u> IVcquently met «itb in the 
animal llnids, usually depends upon deeom position having 
comiucDced, in nhicb vase Uie amoiunla set free comHnes 
with the phosphate of luagni-ua to form the triple phoNphate. 
1^_ At the same time, there can be no donbt that erysula of triple 
^H phosphate are sometimen foond in aeid aritie — not merely 
^^m fortDiDif a pellicle whii-ti al'ine ia alkaline, while the fluid b«- 
^H nealh retains its acidity iTIiudiolium; — but as n distinct de< 
^H poait« loaviuij a clear suiwruatant fluid. Lolnnanu and other 
^V obaarvan doubt the eorruatDeHs of thitt ob9et\ution; but the 
fjut lua been ohserveil in this caantrj' sevoral titnes, and I 
^K haw DOtiMd it myself more than once or twice. It ia qnite 
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posnibld Chst the acid reaction may depend upon chloride af 
ammonitini.Qr some ollit-r ueutral salt which reJdfoa Htinua. 
nnd not upon tliu exisLfjiieu ul' r free acid. 

Crystals of iHpIe phni^plmte are elightly Rfiluhla iu pnr^! 
water, but are rcndt^rpd quite iii.so1ubIfi by a trncc of onimonia 
uid tLuuQODiacal s&lla. Tbey givt* beautiful colours when ox- 
amiDcd Willi a ra,v of polarised hgliL 

Phosphate of M»gnei>ia~:i Mg 0, PO" + T Aq. This phoB- 
phate is found in considerable qtiRntity in the arino of certain 
herljivorons nnimnlR, nnil it appears to he a constituent of cer- 
tain urinary calculi. It is (loutiifiil if it is oft«n present in 
human urine; but Boliin ami Verdt^il have discovered it in 
several organs, and also in morlid prudiicla. In animal fluids 
generally, tlie phoRphBte cf ningne^ia cc^inhines with ammonia, 
forming the salt whiuh lias jii^t leen described. When dis- 
ouosing tha deposits of phosphates, 1 shall have to revert to 
this KuLjcut. 

MicToacopical CHaraeterg of the Earthy Phoiphatet. The 
p)iosphate of lime is usually deposited from urine m an amor- 
phous form. Under the mioroN^cope, even when the higboat 
powers ore employed, iho deposit is found to oonsiBt of minute 
granules. {Ilhintrationt. Plate xsi, fig. 4.) Ocramonally it 
oceurs as mund or oval partidtM of a high reh'iictive power. 
Sometinjea two of these small particlea are conriveted together, 
and produce a oryetal of the dumb-bell form. They vary 
much in size, hut are uaoally very small. 

The phosphates of niagneitia crystuUise iu several difTcrent 
forms, which seem to be determined by slight chacges in circum- 
stBDoea. Thn firat is tlie stellate form, which occurs wbea am. 
monia h added to healthy haraaD urine. The ciysta] consiBts of 
from four to live feather)* rays^ with a minute oval mass mtiiated 
at tile origin of each ray from tlie centre. Tbeee crystals gradu- 
ally aHKiime the more CDmmon form of tlic triple phosphate: 
secondly, that of a beautiful triangular priura, with obliquely 
tnincated extremities. Great VEU-iatioii, hovccver, is ohiierved 
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in the fonn of Ibese crfetala: aomedmes thoy Appear almotit 
eqtiftre; and fiwi^npntly tbey might W misuken fi>r octoliedrti, 
ia conseqitence of the approximatioD of ilia obUiiuEjly trimoated 
cnilri. and the sUurtening erf the iQtL-rmeiliut.e portiou of the 
crystal. The foathsry crystals or triple jihosphace ara raprc- 
sented in the lUuslrationt, riato n, fig. i. After standiag fgr 
some time, the rays alter id shape, and gradutdly little tri- 
angiilar crystals togin to nirikc iheir appcarancs, as repre- 
sented at a. After tbti lapse of some days, tbfy are OQtirely 
converted into the ordinary triangnlar crystals. (PI. ex, fig. 1 ; 
PI. xn, figs, I, S ; PL xxur, fig. 1.) An nnuaual form of mog- 
nesian phosphate cryntals ig represented in fig. i^i, p. 3ii, of 
Ths iliero»eope in itt Application to Practical Medicine. 

Ettimation of the Earthy and Alkaline Pliogpltate». The 
earthy phosphates {phunphaie of Umc and phosphate of mat/- 
neaia) are easily detected by ammonia. If I add a few drops 
of solution of ammonia to this specimen of hBalthy urine, a 
turbidity in soon observed, oniuK to tim prucipitaiiou uf phos- 
phate of lime in an amorxihoas form, and triple or aromoniaco- 
magnesian phosphate in Qocculeot suoir-like crystals, which 
ilierease ia tize for some time alter tlieir first pmcipitatton. 
Sdrriug favouis tha aeparattoa of the phosphates; bat the 
form of the orystals mtist, of coarse, be studied In a mixtore 
which has been allowed to rem^ quiet. If it is required lo 
esttmato the proportion of these earthy phospliates, it is only 
oeceHsary to eeparate them by filtration, ignite in a platinum 
capsule, and wfiKli Uio aah. 

Alkaline I'hoKphaUx. The phoHphorio acid comliiiied with 
the alkalies may be precipitated from the duid filtered from 
the earthy phosphates by the addition of a »alt of lime or 
magnosia, when on insoluble deposit, compotied of pbosiphate 
of lime or phosphate of ammonia and magneoia, i» produced. 
If v« wish to ascertain the quantity c^ allialine phosphates 
present, it is only DeccsBory to Alter the preoipitote, di7,i^ite, 
ood woigh it_ From the phosphate of lime or phosphate of 
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mftgnesia it w easy to calculate the propiirUon of phoephorioj 
acid present; but, for ordinary purposes, it is «dour1i to coa< 
aider tho weight as corresponding to tfae quantity of alkalind | 
pboephatcs ptphquL in the tmna, tliere being Init Hiigbt differ, 
ence in tliu equivalent numbors of the salts. The volumetric 
tuetbod of estimatioD, in whidi tho phofip^iatu ':& precipitated 
by a porsnit of iraa, will be deg^ribed in a (niuTe lecture. J 
Nitrato of silver produces id urine a yellnv precipitate of i 
tribasic plospliBlo of silver, whicili is soluble both in excess of I 
auimQEiia and also in nttrin acid. Upon adding a fow drops of j 
the farmer to Ihe yellow deposiC iu this t£Ht-tubE>, it instantly 
dissolves. Kow, when I add just nitric acid enough to Qeu< 
traliso the aimnonia preaeotj the jellow preuipilate reappsars ; 
but, wlieu I Eilloiv one drop morti to fall iu, it is iniuiodiately 
redix^ulved, I might repeat this many tinier. The precipitate 
of chloride of silver is quite iTUolubie in nilriu acid, ftUhough 
soluble in ammonia; 8o that, io testing for clitoiida of sodium 
Id urioCt it in always impcirtant to add a few drops of nitric acid, 
to prevent the prooipitatioo of the phosphate; of silver. 

Sulphates. Unlike the phospbate^j, the sulpbales are present 
in very Htnall qaaLtities in the tluida of the body generally. 
The urine, faowQvcr, coataius a largo quantity. Thir4 class of 
salts ia not prasent in thn milk, bile, or gastric jnici;. The 
Mood cODtftins nnly "iO per llJOO; while, in heallhy urine, huI- 
phates exitit in the proportion of from S to 7 p*rt» pi^r 1000. 

Tho proportion of sulphates uudi^rgoes a coiLsidt-raUe in- 
OTQAKU after vioknt exercise, and under the intluenuo of a 
purely animal diet — conditions undt;r which the urea iiufTers a 
ooniiiderAble augmentation. In fact, in all tho^e cuuditionH 
which arc assuciatod with uu iuL'rea»ed furmBtiun uf un:a> H 
largo proportion of sulphates will ako bo observed. It would 
appear that Lbe oxygen, hydrogen, cai'bon, and nitrogen of tfae 
albmuiooaa sabstaDcen, are eliminated iu the fona uf ur«a ; 
while the sulphur is removed in tho state of sulphuric acid. 

Dr. I3eDce Jones's expentnenls have idionD that both vege- 
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tible anJ animal food inoreoM the proporlion of solpbntes in 
tbe urine. "Vflieu sulphurio acid, sulphur, or salpliBteti, ars 
takon intemnllj', the amount of these salts is augmented. 
Thi>6e fucts provQ that the xulphates foriml in the iirina are in 
groat. piirL formed during the disiott^gratioii uf LisHueH. Thay 
mtist be regard'od us excr«QiBDtitious, nnd are probably not 
oonociiied in nutrition. 

The sulphuric Hcid I'timinalud in Hie orioe occurs in tlia 
form of Hulphatn of pnLash and ooda. 

Tha urine contains about 3-5 grainx per lOUU of eulpbato of 
potajnh, and about H-O grains of sulphate of soda. About ihirt; 
graiuii of su]phuri<3 ucid, curruspondiu^ to about fiftji-Htiven 
RrainB of the mixed (>ulpbat(>a, aro eicrcttsd b,v a htialtby laaa 
in twenty-four hours. 

Sulptiate of Lime baa not been dotocted in human nrioe, but 
it haa tceo found in that of animals, and is a constituent of 
some urinary cralcuU. I bavti scon crystals of sulphato of lima 
in the unniferous tnbes; and it ih probable that it may bo 
present in the uriuei in somo cases, in appreciable qimntity. 
Traces of sulphate of lime ai-e found in the blood. It is found 
in (be [}aucrcattti juioi^ which has been kept for a few hours in 
a waim plw», so that d&(>omposition of somo of tLo orgODie 
materials may tabe piece. 

The solphales presfrut iu the uriae arc at) soluble, like tbe 
alkaline phosphntoK : and, in order to prove tboir presence in a 
ftuiil, it ii ueccKSory to add some salt, tho base of which foruiti 
an ioaoluble preoipilate with sulphuno acid. Diir>iu iuUta are 
the most convenient for this purpose. F/iiher tl<N nimito of 
baryta or the ehloride of barium may be employed. In testing 
for eiilpbates in urine, it in neoesNory lu add a little free nitric 
or hydrochloric acid previoos to thu addition of the baryta soli, 
in order to prevent tbc precipitation of a photphate an well as a 
tulph^e of baryta. The former w very soluble in free acid ; tha 
latter qnite inHolublc, If tbe qnanti^ of snlpbatd ia to be esti- 
mated, it is Qfcessory to boil the mixture, or to drap the 
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baryta salt into the boiling solation; otherwise the precipi> 
tated sulphate of baryta will pass through the pores of the 
filter. The phosphoric acid may be estimated ia the olear 
fluid which passes through the filter by the addition of am- 
monia, which throws down pIioKphate of baryta. The contact 
of the air must, in this case, be avoided. 

Carbonates. Carbonate of soda is not usually reckoned as a 
constituent of healthy urine, as its presence is entirely de- 
pendent upon the kind of food which the person has taken. 
For instance, carbonate of soda will often be found in the 
urine after large quantities of fruit have been eaten, in oonee- 
quence of the salts of the vegetable acids becoming converted 
into carbonates during their passage through the orgamsm. 
In the urine of herbivorous animals, alkaline carbonates are 
found ; and frequently the carbonate of lime is also present. 
In the urine of rodents, these salts, particularly the latter, are 
abundant. Moreover, carbonate of soda may actually have 
been present in the urine, alt)iough it cannot be detected in 
the ash ; for, if common phosphate of soda be heated with car- 
bonate of soda, the carbonic acid in expelled, and the tribasio 
phosphate of soda remains. Hence the absence of carbonate 
from the ash of urine is not always a positive proof that the 
fluid did not contain lactates before it was subjected to chemical 
operations. On the other hand, a carbonate may be detected 
in the ash, although none was present in the urine, in conse- 
quence of the decomposition of oxalates and lactates during 
incineration. 

Testing for Carbonate. The presence of carbonic acid is very 
easily recognised by the effervescence set up immediately a little 
dilute acid is added to the ash. The best plan to test for carbonate 
in the ash is the following. A small portion of the dry ash is 
placed on a glass slide, and covered lightly with an ordinary 
square of thin glass. A drop of acid is then allowed to fall on 
the glass, so that it will gradually pass between the glasses by . 
capillary attraction, and come into contact with the salt. If 



ati,v liubLles of gas escape in conseqcenco of tbe action of tbe 
icid, they will bo confitR'd beneath tbo tltiu rIuhh, uud onu cui- 
not fail to see tbem. If ibey be very small, tbo spccimous 
may be sobjected to microscopical examination. In this 
maiia«r, Ibe atigblest traeo of carboaic acid can bardl; escape 
nr>iii;e. 

If tho quantity of cnrbonate is to be et^timated, the ash must 
be plaKd in a little apparatus, ftom wbiuh tbe goi in conduoted 
by a tube into anotbor Teesel oootaioiDg l)tn« or baryta water ; or 
il may be caused to pass through the potash upparatus utieil in 
organio analysiii. From tbe neiglit of ibe carbonate, tbat of 
tbe oarbonic arid ia eai^ily calculated. In tbe last case, it« 
weight 18 obtai»4)d directly. 

Chloride of Soiiium. GomiziDD salt is always present in 
ht;aUhy urine, alUioujjh the proportion ia liable to great varia- 
tion, owing to tlie circumstance lliat the cblorido of Rodinm is 
alwayit derived from thu fuod. Tbe Iniportauoe of this &ub< 
stance to tbe orsanism is sufGoiently proved by tbe fact, that 
ell kinds of food contain a certain (inimtily, and almoxt every 
specimen of water holds some proportion in solatiou. Again, 
it is well known that the health of aoiinaU deprived of Iba 
proper amount of salt deteriorates. It is to be detected in 
nearly all the tissues of ihe animal body, and is found in large 
quantity whi-revcr cell-dMVelopment is acliTely going on. This 
is true both with regard to healthy tisanes and morbid growths. 
Common salt cryatalliives in cubes ; but, in the presenoc of 
nrea and some other organic substances, it assumes the form 
of a regular uclobedron. Ah is well known, it is readily soluble 
in water (!ll->^4 parts in 100), ditl^isea itxelf rapidly thruu){b a 
large bnlk of fluid, and, iu a dilute state, permeates tissues 
with great fscilily. 

Desldt's eomnion salt, tirine also contains a certain quantity 
ofohluriile of potassium. 

Quantity. Healthy nrine contains from tbreo to eight grains 
of chloride of sodium in 1000; the solid matter, about per 
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eant,; and the fix»l saltii, about 'i^ per cent, or more. Under 
nrdinnry circamet&nces, from ILlO to 9U<.i grains [>( salt ara 
removed frnm llif- tiody in twenty-four hours ; but the propor- 
tion i» iofluanEjed by a great variety of circumat&nces, and is 
especially afi'eoted by the qintntiry of fluid!; taken. The 
ftmotmi iH very variablD in different individunls. according to 
tho proporLioQ of Gall taken with 0i6 foo>l. Tha socretiou of 
chloride of sodiitni, as you votild KiippoKe, attains its niaxi- 
mnm r few hotn*s aXtar a meal, imd but UUIb is oliniinated 
during the night. 

Detection, Clitorida of ^todiuoi h very easily detected in 
urioe. It ifl only necessary to acidulate the speciniea with a 
Tnv dru[»i uf nitric acid, and Ihtn add uitriLtc of silver. The 
white precipitate of chloride of &ilvcr is quite insoluble in 
nitrio knid, bnt soluble in amnionin. In order to malce a 
quantitative determination, the chloride of silver ia to be dried ; 
and it ahouM bo burnt and fused in a pm-relain capsule before 
being weighed, Tho volumetric proci;««, however, is tho most 
accurate. 

Circutnitonett affecting the Excreliun of Salt. Chloride of 
sodium is not formed In tho organism, but eeouia to exert somo 
importnot and benuficial L>3eat» during its passage through the 
tissuea; and wbouever tho nutritive ohftugea are very active, 
there seems to be an unusual donoand for cblDride of sodium. 
But the preoise part which the subHlaucu plays is at present 
nnkaown. The qaantity of salt sxcretL'd in the urine under- 
goes great changes in r-ertain diseases. Wo shall consider tbom 
in a future lecture. The proportion also varies onnsiderably 
from day to day, uodnr the iuHuenco of an orcUnnry diet in 
health; and the ingestion of largn {Quantities of water onnsea 
the elimination of a greatly increased amount of common salt. 
Thus, in one experiment, conlicuod for four days, the following 
r«sult« we're obtained : iJuriiig ihe Qr^tthret! dnyti, about tbirty- 
aix ouncps of urine were passed per ih^m; the sppdfic graTity 

«ried from lOIfi to 1034. The total i|uantity of solid matter 
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td ID twentf-foar hoars was about 730 grains, and the 
oliloride of sodmnt atnoantei) to 118 j^in». On tlie fourth clay 
a large qnanlity of wnler was tiikaa; Ht&i ouncus of urine, iif 
upeciflc gravity 100n,w(we puutad ; containing a total of 1D34'4H 
grains nf Moltil^, and 9^3-ti grainn of cbloriile of eodiam. The 
]jhoHphoric Rcid was (ILmiuIttlied, and the tiulijhurio acid «a9in- 
erewwil hy upwards of ono-third.* 

Soda and Putatlu In healthy urine but a very small quan- 
tity of poiMMom 13 present in the form of chloride; but of 
^ptOdA f>fi\Vi there is a large proportion. The potash salts, as vos 
rfivt pointL-d out Ly Liebiff, ore foimd in considerable quantities 
in the uin'^cles, yfhW^ the uoda salts proilomiQale in the Mood. 
AUboiigh pho^hate of potash be taken in the foad, the cor- 
respondiog soda salt, which is neceflsary to the hloediisstiU 
found in that fluid ; and tliere can be no doubt that in the or- 
ganinm tbu (^bl(]ridtiof flodium la decomposed by the phosphate 
of pot»«b — a phnc^pliale of soda, uud a chlorido of potostttiun 
being formed. 

To aeparate the socliaro from the pota!)siamitturine,asonie- 
nhnl tedious uialvsis, of which 1 will just give a rough outline, 
\a neoesti&i'y. Al'tt^r detitroying ibo organic matter by ignition, 
the whole of the phosphoric and •iulphuria aoidii are rerooved, 
and the potaasium and sodium converted into chtoriden. A 
eolation of bichloride of pUtinnm is then added, and a chloride 
of potnasium and platinum, and a chloride of sodium and pla- 
tinnm are formed. The potasaitim tialt is raotit insoluble, and 
separatee in the form of small oclobedra, whivh do notpoliuixe 
light. These may be separated by itUraliDn. The Hudiuui salt 
remain-t in solution, and may be obtained in tho form of erys- 
talline nvedles by concentrating the solution. TheHe cryHluIn 
<'xhihiL the most lieaiitifiil rolourn when a ray of pularized liylil 
la troaxmitttfd through (hem. 
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Lime may ha rItiLected id urino by dissolviug the oaltst in 
acetic lu'iil, andaddiuij a UIUq oxftlatcof ammoiua lo tlcilltvred 
solation. Osalnle of lime is procapitated a.s a white, granular 
pavder, which poss^ throagb the pores of a Alter, uolesu llid 
mixture be boiled previous to tiltrHtiou. As already montioned, 
lime occurs in urine as a phospliKle, &nd octiasionall; us a cor* 
boDate. It forras a itrinary caloulus vei^- rarulj- niPt with in 
man; bnt not uucommou in sonm lierbiv^orQus aniinulti. Tbe 
nriDeorthehorsRulwftyi^ cnntaiuB auumbetaf splienculmnsses, 
composed of carboii&La of litno, wbich may bo regaidcd as 
tnicroHcopic eaEciili. 

Magneiia mu^l bo proaipitated as ammoniacO'taa^esiaD 
phoapliatc, from a ooocentratod tjolutioQ of the salts after tbe 
separatioQ of tbe Hmo. Tbe flutd should bo evaporated to a 
small bnlk, and when quite cold a little of tbe solution of phoa- 
phale of soda should be &dded to ihe mixlare, rendered aUcalioe 
by the provionf) nddilion of ammonia; unle^^ there be alrcudy 
a siHfBcicnt qnantity of atamuiiiaoHl salt in tbe mixture, xaine 
iQiiriate of ammonia should bo addRd, as the magtiesian raU is 
vligfatJy soluble in pure water, but insuluble in fiolutions of am- 
nooiacol naltH. 

Tlis 8olation shutild be Mixred in aUcaAea, for hychis meons 
a precipitate cwa ofteu be produced, allhougb before not tha 
slightest turbidity wa» observable. 

Irnii. Trucca of iron may be detcoled iu healthy urine if i 
large quantity of ibc secretion bo operated upou. Like many 
other mineral fiabNtJinces, iron pas^PH ofi* in sraatl q^uantitte« in 
the urine, ami \& generally fouad in the urine of per»rju» taking 
preparations of iron. Dr. Harlcy has abown that iron is aeon- j 
fltitncnt of one of the colouring matters of the urine {Vtttt 
matlne). 

SiUca. Berzelius, monyyeara ago, demonstrnteJ the presence 
of tilieic acid, or silica. In nrine. Mer« trace!; are met with 
in tbe ash afWr the removal of the huIu insoluble In water, by 
the addition of strong nitric acid. The silica remains ondis- 
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solved. Tbla substance U derived prlampaUyboiawbcatiVbieb, 
lUce other plants beiongiog to tbe cereaUa, contains & coaaiHaT- 
Me proporUoQ of silica. Silica has been occasioiiallj met 
with in nrinary calculi, in apprct'ifible quantity. 

Alumina. It has been et&ted by aiilborities thnt this nnb- 
stance does not pasH off from the itjralem tn tbe urine ki all ; 
but ftum neviiriil obitervit.liu'UH which I niudu noiue yuKi'H 
since, and whicli T have lately rDpuated, I have bo^n led to 
conclude Uiat it is very commooly present in the ash of urine. 
The alumina detected in the urine is in great part, if not en- 
tircly, derived tram tbe alom token in the broad, Some time 
UDC«, vrbile ia tbe habit of eating: pufO bome-made bread, 1 
was unable to detect the proscnoo of this sabstanco in tbe 
manner presently lo be deachbod; but arierward>», when my 
diet consisted of baker's bread, I found veiy decided indioa- 
tionti of its pressncu. 

Tbe tSjtt which \mn been einpIoyeJ in tbe ordinar)* bluw<pipe 
test. A little of tbn fixed saUoe residue, which has been per. 
feotly decarbonised, is moistened with a KolulioD of nitrate of 
cobalt, and beatfd gradually in the blowpipe t!ame tu a bright 
red beaL If almuiaa be prt::iQut, tbu bead, upon cooling, is 
foand to be of a beautiful bright bhu colour. Aa ia well kuown, 
there is great difUoulty in separating pbos|ihatQ of alumina 
Crom pboapbato of lime ; and Ihd ordiniry proceHu of anolyuis 
is not sufSoiontly dclioato to detect Ibia substance in the small 
quantity in n-bioli it ordinarily occurs iu the asti of urine. 
When the ash coDtains as much as ODe-llftieth part, however, 
1 have been able to detect it by the liquid tests. The blowpipe 
lest above reft;rrt-d to is not wlthiiut objection, iuastnucb as 
any bead conLaiuing pbospbatea exhibit)* a blue colour when 
heated in tbe blowpijxj with uiLrate of ccibalL The blue 
colour produced ia certainly very different ui tliat developed 
when alumina is present. A bead consisting of phosphates of 
soda, lio^e, and mngDesia, ^ave a ver)~ dull grayish blue colour 
with the cobalt; but, wben Uie ilighUiFt uace of alutniDO was 
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sddcd, a verj brif^ht and decided ooloor rtnalted. I hard 
applied this t«st, therefore, to the nrine Bait* before and i 
Ilium WHS taken in the footl. In the flnt vase, the blila tint \ 
very unfitsjiiUd, or vrai not at all manifosted ; white in the 
Inst it nus hriglit athl diflinct. 

At a time when I wai takinf; home-made bread porfecUy I 
from nhiin, I Gxamiti^d the tirine. Tlid a^ili vrm tested foi 
Hinmina with nitrate at ooYiait in the usual niaun«r, hut only u4 
taiot blae crdour tvoa [iroduced. Imiaediately a£ter evacuatinpJ 
the bladder (L3, n(xiD}, Ave grains of ulnm were tulten, dis- 
solved in on onnr.e and n half of dlRtille'l water. At 6 p.h., 
about lifteen ounc^^h of uilno were paiised. A pocUon of thia 
vras evaporated to drj0fs% sod the rusidiie moinernted and de- 
carfaonis^d. A small qtmntity of thd ash was treated with 
nitrate of cobalt, and hentt<d io the blowpipe dame. The b(>ad, 
on cooling, wun nf a very bright biite colour. This experiment 
was TPpoBtBd, with llif^ bkoih rsHnlt. A Mimilar reactioa ia met 
with in a ^.Tent many spHcimens of ohh obiiiiiiRd from the urine 
of ho!*pi(al palioRt*!. Although tliiH i-* not a perfectly Bcoarat« 
teat, it indicates tli9 presence of alaniiua in some specLmena of 
tirine in which one would expect a Hult of thia basa to be 
present ; while in urine which wan perfectly free from alumina, 
no indication ofita pr^enc^ was all'ordod by the test. I think, 
theraforp, if the cobalt t«at be employed carefully, it is wonhy 
of morf trost than mont choinifitit ticewi di'jposed to place in it, 
A furtticr series of reaearehen in rerinircd to prove the propor- 
tion of alutnina removed in the urine to that which CKcapcs 
by the iutcfltinal canal, whoa BaltKof this tase are taken with the 
food. But I think th^re can be little dmibt that a certain nmonnt 
ofthU Bubataoeii la really earrldd off in the nrin(>. The nrine 
salts of most pemona itife a very decided reaction indicating 
the preRcnoeof t>iii«*nUiant!e,a connidtrablo quantity of which 
is taJcen with many kind* nt brt'ad. Although tht^re are many 
obJecUons to nhinit alom with the breads and the practiee 
onght rleorly to b« put an end to, I am not aware that any 



65 

deleteriomi efTectJi bave bean iiroduced by itn introduction. 
Some have nttribatad habitual oooiiUpBtiei] to this cause. 

It is desirable that Llio student should be ftciiuairit«d vith 
tJiB prinoipal cliaruulvrs of thu moat important iuur^iuc salts 
of ariae ; and it baa been considered desiraUe to i;ivD tbo fol< 
lowing short coarse of sTstematio analysis. AVhon it is re- 
quired to estimate the coo&titaenta quaD^tatdvelf, the volo' 
metric process irill he fouod the most aoaamte r\s well as the 
most coovenient. 



Syetematie Qttalitativi or Qaantitative Anati/iit of Healthy 
Urine : Inorganic Comtituenta. 

The portion of arine b (p. 30) is also to be evaporated to 

diynetiST luid the dry retiidne inciaerated ia a Iiir^ plaiiuum 
capsule, and maintained at a dull rrsd heat until it i^ pcrrtiutly 
decarbAoised aad noUiiag remains but an almost perfectly 
wliite osb. Tbis, coDsiuUn^' of tUu liKed aalts, i& now to be 
examined as follovs. Soiling distilled water is to be poured 
upon thfl saline residue, and the mixture throWQ upon a Alter. 

Tbe tolation uonlainu Lbu alktUiHn aalU. 

Tbe ituolublt matUr, consisting of phosphate of Utne, 
photphate of ma4/neaiat and aitiea, remains behind on the 

1. The residue insoluble in taater is to be treated with nitric 
aoid, aod boiled if necessary. Silica remaius undissolved. If 
eflbrvesecnco occur upon the addition of Ibo acid, carbonate (^ 
Ume was present in the ash. Filter; add excess of ammonia 
to the filtered solution, and redisaolve the precipitated pbos- 
phates by adding excesH of aoetio aoid. Next precipitate the 
lime as oxalate, by the addition of oxalate of ammonia. IS the 
quantity of Ume is required, the oxalate mast be heuled in a 
pluUauin capsule, and wt-iglied as carbonate. 

After the Beporation of the oxalate of lime by filtration, OOD- 
eentrate the clear solution by eimporation, and add a little am- 
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monia md chlorids of ftrnmonium. Stir tlie niUiarv, and set it 
usiilu, Llial crjrBtalti of triple or ammoniaco-moQiUMUM pliotphatt 
ma; form. 

2. The original $olu,iion, eoDtaining the oriaBty «alia, solablo 
iu water, ia dlvitJed into tw_i iiortiuns, 2 o, 'i h. 

'i a. The flret poition aoiilJiled with nitrio add, and ' 
trefltcd witli nitratt of siiser. Chloride of tilver, indivuting 
the presenca of ohlDriQe. is precipitated. The cbloriuo origin- 
ally existed in cotqbicAtion prini-ipally witb sodium. 

3 6. The 8eaond portiou is aUo to 1)o aoidifiDd vith nitrio , 
acid, and an excess of solution of nitratf? of bai^tea addod; 
a precipitate nf mlphate of barytet, jtronng the presence of j 
auipliurio acid, occurs. 

The mixture is boiled aod Altered; and, opon tbe addition i 
of ammonia to thu solutioo, phosphate of baryla, Hlinwing tbo 
prSBeoos of pboapboric acid, ia prccipiUt*>d,care beiag Uiken to 
prevent the fotmatioD of carbonate of bar;ta by oxposuretotba I 



Next tbo pbospbate of baryta is to be separated byflltTaUon; 
atid the ftalution, which contains nitrate of liaryle*^, auimonia, 
and the iixud alUuHca, ia to bo conrimLrated. Escess of oar- 
bouate of ammonia and aniinoQia is to be added, and the mix- i 
tnre thrown upon a filter. The solution is to bo coDcenlrated 
by evaporation, and the barytes separated by sulphuric acid, 
after which tho solution is to bo cvoporalcd lo dryuoss, and tho 
rosiduc heatiid to redness in a bard glass tube, in the mouth of j 
■which a fragment of carbonate of ammonia has been ptaised. 
The residue ia to be treated with water, and filtered. The 
solution eontainit the salts of the alkalies, poUtah and «oda. 
The former ia thrown dotm in the form of minute ootohedrol 
orystalH of the potassio-ehloride of platinum, upon the addition 
of a RoludoQ of bichloride of platinum. After stirring, tbesa 
may be filtered off. 

Tbe solution coutatna the todio cMoHde of plaiinum. Jt ia 
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to be oonoeolratod, in onler that Uia liseaUful acicnlar crystals 
of tliia Babaiance ma; form. 

Thii8 ffe have shown the presenoo of th« following sub- 
ataoires in the specimcu of arine submitted to exaroinalion. 

Fixed SalLa 

Time 

Magnesia 

Potash 

Soda 

Cblorine 

Pho&phohc Acid 

Sulpbiirio Aoid 

Tha ooDstiLuents not included in the above Uat, and in that 

on page 41, require special processes for their dumuubtrutiun; 

and, aa many of them exist iu very tninuta quantity, it is not 

desirable that the student abould attempt to tost for them in 

the small amount of urine ofiually operated upon. If tbe 

observer dtisiru to carry on special rcsoarchos on these COD- 

stitQont?, I must refer biin tcj works which treat fully upon the 

pn>co3s()s of analysis, especially to Dr. Tbudichum'd Tccmt 

work. Tbe substanoea olluded to are the foUon-ing : — 

Oreatino. Ammonia. 

Creatinine Hippnric Acid. 

Sarkine Iron. 

Urajraatinc. Alumina.* 

Uroxantbine. Carbonio Acid. 

Phenylic Acid 1 „ Leucine ) 

Dacialmic Acid ( TjTOfiine ) 

The ohamctera of several of theafi have already been dia> 
ettssed, Bud the methods for separnUtiB '-'■'^''^ ''■'^™ ^^ urine 
described. 

AvtToge Compo*iti4m o/Healihif VriMyand thf. Qnantity ofUu 

different Cotutituenls excrettd in twrnUj-four Uoun, 

It in clearly very important that we should form a general 
idea of the qaantilative composiliun of henlthy urine, and the 



* Not nteuMitntf prvMot tu ti«a1lti; tirlije. 

* In uio« in oorUia dbectei. rroOabl}- act In tiealUiy tirl&«. 
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amoaut of the Tarious oonstitaDnts whioli are excreted from 
Ika Lualtby oi^onism in twenty-fonr hount. Thrxse who aro 
making obficrvations on tlie nrine in disease shouUl be ac- 
quainted also with the relative pitiportion to each other of 
these different subxtauoej!. It is tnid that the healtby varia- 
tiopH are vary gr<jat; but, iu certain cases o£ diKeasp, the 
difr>?reace in tho quantity la so C0D>iiilcrBl>li:i that the obserrer 
eamiot fall to be 3tni<:k with the imporlunce of the fact. TbuS) 
in health, from iOO to SOO {[raiaa of urea am oxoroted in 
tn'cQty>faar honra. In certain can&n nf kiilney>diKt)nA(t, when 
the cortical ponion is impaired in structure, not mcru than 100 
grains are Gliminatod; while, in some casRS of fever, upwards 
of HHll-» grains have been removftd in tho samo timo. Of tbo 
si^ifloanco of such facte there can he no qnestlon; and the 
phyfitiiian cannot fail to refleut upon the very different chemical 
couiitUonti Qudar which liTe is being carried on in tlieKe oatea. 
Without coTisidmog all the cironmstances likely to afTect these 
abnormal processes, honr can wo faopa ever to gain UiaL insight 
into the nature of diseaee which in many Lastonoes can alone 
enable u& to modify or cotmteraet the morbid, cbangee going' 
on? 

The compaaitton or healthy arioe is given in analyses 
by Berzelius, Lehmann, and Dr. Miller. With a view of 
ginog a rough idea of the general amount of tbe different 
urinary constituents excreted, and the proportion which those 
hear to each other, iu tnentv-four honra, I propose to ar- 
range the results of numerous olservations in a tabular 
form. The proportion of some of these KUbRtuncos ia so vari. 
able, that it is impossible to give an average. In most cases, I 
have purposely given a round number, and avoided fractional 
parts ; but iti othw instancys, in which I have not been able to 
institute i-xamirjations for myself, and when the queation has 
only heon examined by one or two observers, I have given the 
exact ilgnres published by the authority who has mode the 
matter an olyect of special stady. In coutitructiug this 
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table, I have not Btteinpted to follow any single observer, 
but, with the exco<i}ti{^D» alliKlud to, bave put down oum- 
bers which appear to idc to bo tolerably correct. They 
b&ve been obtained by consultiits numeroas authorities, 
B«d from my own analyses. This table, therefore, is only to 
be looked npon us a rough appro lira aiion to the truth. In 
the second column, the ccinpoeition of 1000 grains of nrine ia 
given; in tho third, the qiinntity of confititnentH in 100 grains 
of solid mattBr; and in tlie fourth, the percentage compoailiou 
of the Halts. 

From what I Late stod before, it Ja obviouely quite impOB- 
Bible to givB what may be regarded ns an average of the 
quantity of constituents remeved in the nrine in the course of 
twenty-four boura ; «ioco it will vary with the weight and 
power of the individua], the ainount of exercise, quantity of 
food, etc. The figures Id the tnbk mR.y be re^'ard^d im the 
proportion excreted by a strong healtliy man in good nutrition, 
on fn)] diet. HealUiy women wonhl excrete from one-tiiird 
leas to half the quantities given in tlie first column. 

The same exception may bo taken to the uuniber^ expressing 
the teUitive amount of tbe diffen?nt ingredi&nt^. For in* 
stance, tlic jiritpiirtiuu of urea to extractive nt»tl4-rs undergoesi 
tbe greatest variation. Sometimea the urea is ilouhlo the 
wdgbt of the exlTBoUvBB, while in otlier caaea tbo numben 
would be ruvpRtetl. Muny of the saline couMtitnents aUo ex- 
hibit the grenttJiit variations, net ot\\y in diffi-rent individnabi) 
hot in tbe same person, on dilTerent duys. Thua tbo quantity 
of chlorides ia twice an great on some days aa on others ; do- 
pen^Offi as before remarked, partly on tbe amount taken in 
tba food, partly upon the quantity of fluid and other saline 
mutan. Aa yet,tbesa extraordinary tluotuationfi have not iUty 
been accotuited for; but, doubtless, in time the circumstances 
which determine them will be accurately made out. 

JL An analysis of 1|00U parts of healthy urine by Berzelios; 
B. One by 0, G. Lehmann. 
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Water .... 


933-00 


933-010 




Solid matter 


67-00 


lOO-O 


67-981 


100-0 


Urea .... 


3010 


44-0 


32-009 


48-4 


Uric acid 


1-00 


1*4 


l^OOS 


l.fi 


Lactic acid 








1^5I3 


9*3 


Lactates . 
Water extract . 




17-14 


25-6 


1-733 
•632 


2-6 
1-0 


Spirit & alcohol extract 








10-872 


16-0 


Chloride of sodium . 


4-45 


6-61 . 

a-aj 


3-712 


0-5 


Chloride of ammonium . 


1-50 


Alkaline solpbates . 


C-87 


10-2 


7-321 


10*8 


Phosphate of soda . 


2-94 


4-3 


S-989 


6-9 


Biphosphate of ammonia 


1-65 


2-4 






Phosphates of lime and 
magnesia 


1-00 


1-4 


M08 


1-7 










MUCUB .... 


-32 


•4 


-110 


•3 


Silica .... 


•03 


•04 






The following is an analysis of healthy urine 


by my 


Mend 


Dr. W. A. Miller, of King's College :- 


- 






Specific gravity 




1020 






Water .... 




956-80 






Solid matter . 




43-2 


lOO-OO 




"Urea 




14-23 


33-00 


Organic 
29-79 ■ 


Uric acid 
Alcohol extract 




-37 
12-53 


•86 

29-03 


Water extract 




2-50 




680 




, Mucus . 




•10 




-37 




'Chloride of sodium 


7-24 


10^73 




Phosphoric acit 




2- 12 




4-91 


Fixed 


Sulphuric acid 




1-70 




3-94 


salts. 


Lime 




-21 




•49 


13'35 


Magnesia 




■12 




•28 




Potash , 




1-93 




4-47 




,Soda . 






•05 




•12 



Yogel gives the following estimate of the quantity of urine 
and its most important constituents excreted in twenty-four 
hours in a state of health : — 



Average quantity in twenty-four hours 
Average specific gravity 
Average quantity of urea 
Average quantity of chlorine 
Average quantity of free acid 
Average quantity of phosphoric acid 
Average quantity of sulphuric acid 



521 to 56 oz. 
1-020 

55f5 grains. 
154 

33 
66-7 

30-88 
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Thin tilsle may petliips aiisut jon in some measure hi re- 
mdmbering the gooeral composiLioii of hedthy urioet uid the 
proponioD of the difTeroot coDstitiicntii eliminated firom tlia 
body in twtioty-roar hours. It in quilu impo^^^ble to uah thin 
or any other table an a standard of roferetieo, becauso the pro- 
portion of the urinary consiituenta s«oreted in health is rery 
different id different individuals. Before ve cbd judge if a man 
Is passing too muoh or too little of any »uh«tanoe, we must 
ascertain but ireiglit,and form some geuentt idea of the aetivity 
of his rital actions when he in in a Htate of Loaltli. For in- 
ataiice, tbo stntotnent that a patient is paHHinj^ daily about 150 
grains of urea iniJkateH nothing ; for a small woman iugood health 
weighing BOlb;!., or even lean, socreCes diuly oven les» than this; 
hot if this amount only were excreted by a toll, strong, active, 
healthy man, wui^hing 17(> IhH. or more. It would indicate a 
very serious condition, and wa nhould at unce know firom tlda 
fact alone that be was in tlie greatest danger. The Kocreting 
Btmcture of his kidneys mnst be tempanuily or permanently 
affected, and, unle-ia relief ba afforded very soon, death must 
resalt from the accumulatiou of excrementitious substances 
ID the blood.* Some obaonrera calculate tlic quantity of soUda 
of the urine, etc., which should bo ficreti-d for every pound 
of the indiviilual's weight; but it is perbape simpler to otato 
the toUil weight of the penon only, as jui^t menttoued. If, 
therefore, yon propose to conduct any series of resaarchds upon 
the proportion of aubatanMH excreted in tJio urine, in health or 
dii^ease, you must weigh the iudlTidual ; uud yi>a muitt car«- 

* Id mutTOUMtthe moat vnluable infcirmulon b«uing Dpon the progreu 
of tha eufl mny l)« KRiDL>[] by tbi? eltniila praou:^ uf Kuit^hlug clie patient, 
ytbich ll to6 Mldotn odopud. All our LiusplUtIs aatX public luatituUODa 
ODgbt to bo lUrolsbed «1th weighing id&cIiIdch. ilcvr oflGii 1q tbe coursa of 
ntuijr dlMMC* <htie ilulrca bo kaom aimplj if tiio pntieiit hu ^nwl or lost 
InwsiKbt? The wplgbluK tDKhiDW nhieb I buva Mua at ximeeat Ui aaa 
are rvry eipttuaW«, luitl not ■ccumtg. A gooA tUaf}t> BppKmtus, nlioh mui 
t« rnada for a modtnie luio, iit mudi raqulr^cl. I havo just heard that 
Uwna. Vr«[» are ooMtraeUniit kn ImproTod itpporoUis Rulcable for tiie prac- 
titioner, but I boiler* tbo prLoo of this wiSt bo uu )puii«M. 
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fully ascertain the omouot of ingesta; and the quantity of 
excrementitiona BubstaQces generally, including the sweat, if 
possible, must be estimated. Again, 70a will see bow very 
little information you can gain from learning the composition 
of a given quantity of urine, without knowing the proportion 
excreted in the twenty-fonr hours. There is very much to he 
made out by carefully conducting series of researoheB of this 
kind in the cases of patients suffering from various acute affec- 
tions ; and, since the introduction of the volametric process of 
analysis, which I shall describe iu a future lecture, we have 
had great facilities for conducting such inquiries. 

In the next lecture I propose to commence the considemtion 
of the second part of my subject — morbid urine. It is not an 
easy task to define in few words exactly what is comprised in 
the term morbid urine; and I shall, therefore, not offer an 
exact definition, but merely draw a general distinction between 
healthy urine, in which the proper amount of all the consti- 
tuents, relatively and absolutely, exists, and morbid urine, in 
which there is too much or too little of one or more of the sub- 
stances occurring in health, or certain constituents are present 
which do not exist in the healthy secretion at all. 




LECTURE IV. 



Ubike in Disca^r. Arrartijemtnt of the Subjtet. T>lathena, 

EXCKKS OK DkF[CIF.KCT of WaTEB AJtP THE OHnAKio CoK- 
STTTCeSTB FItSSEKT IX HiALTH. Exctfl of H «(«■ : JDifl- 
&«I<f Jnrifiufiu; De^ienejf tif Water: Inereattd Jcidity 

of Urine : Principks of Treatment : Nitric Acid in the 
Vrine : Ammonia: pn lirtecting Urea in tfie lilood or 
Strum : on Dffecfing Ammonia in the Jirealh : Vrea. ; Ex- 
cels of X'Tna; Deficiency of Urea; Colouring Matter t 
'Excess of Vrie Add and Urates : Prineiphu of Treatment: 
Extroctim Motlgr» : Oeneral liemark* ori the Inerease qf 
the Organic Constituents, with Analyses : Anahftes of 
Urint ill Chorea : Aixalyset of Urine in SkiH-Dlteaae. 
ExcESH tin DrFiciEHnv of the iKnRfUNic Co«anTDBKTS 
FRESEHT IN HEALTH. Chloride of Sodium ; its Diminution 
in Acute Iitjiammatioae : Sutphatet ; Increase in Cases of 
Chorea, liheumatic Fever, ete.: Inftuentre of Remedies: 
Alkaline Photphates ; Increased Secretion of Alkaiine 
Phosphates in Intfammatiou of the Brain ; Analyses; Earthy 
Fhospkatet ; Incrsaee in the Urine of Casee of MolUtiet 
Ossium; Analyses. 

UiaNE IN Disease. 
Betobe I describe in il*Aia\ the particular oharaclers in which 
a spuciiuon of urine may differ from tho Beorcdon in iis normal 
state, it is desirable to consider odo or two (luestiuos of general 
interest, wbicli t^an be more advantBgeon-ily discnssed hera 
than in a future part of the course. It is also necessary that I 
should give you o ekutcb of the order in whi{.-h the subject will 
be treated nf. 
Mimj alieratioas in urine, which have been tei-med " morbid''^ 



7« 



'rehll; d^«U(l upon increaBed or diminish {.-d HctJvit; of tlie 
sauio chemical diaages which occur iij henhh. It is often 
Tory difficult to <l«»de how fai' an alteration in the quantity or 
quality of the oonstitnenta should bo Atuihuted to jihysiological 
chaoges, or rerurrcd to morbid scLious. Vfo luuat abso care- 
taWy bear iu mind that imimrtAnt changes often i>ccur aft^ tho 
nrise btm \ieen pafi!ied,i)nd may be due to the action of the air, 
fermentation caused oy the presence of mucus, and a Dumlier 
of other circumstances. There MO many alieraiions in thonrine, 
depending upon a temporary derangement of those actions 
which oc'fur in a slato of health, which would ucit h« propt^rly 
de&cnbed under the term healthy, hut wiiicb, cevei-theluRK, 
eannot propi^rly ha called morbid. I do not attempt, there- 
fore, to divide accum(«/i/,healthy urine from morbid ariue, and 
only wish you to looli upon tbia aa a sort of rough artiUcial 
diviKidn, adopted for convenience alone. Indiicd, all such 
diviaicn:^ are iinlte artiAeial; and no one attempts to assign 
accurate limits* even to large and important branches of nataral 
seieuue, a» anatomy, physiology, hititolagy, boLony, uieJicine, 
inrgery, etc., which, merely for convenience, are treated of as 

^aeparal^ subjects. 

The ftinctiong of digestion, respiratien, and circulatjon, are 
intimately conconied in the formation of Uiosg substances 
vbioh are removed from the syatcm in the ann>e. The cbarao- 
ters of the secreticn are macb affected by the state of the skin 
and the acticn of the liver; and there ore many other ciroum- 
anoes which may cause an alteration in the urine, inde- 
pBodsntly of thosu numerous affections to which the urinary 
Bans are exposed. Disease of the secreting structure of the 
kidney, or of any pan of the complicated and extensive 
.Qtfert-ot chanuel by whioli tlie urine is carried olT from the 
[land, may cause very important alteraliooii in the (.-Laractera 

^Of the sttcrctiun. Now, it ix of great importaEK^B to us, as prac- 
titioners, to iuiow Oiat an examination of the nrine mat*;rially 
Baaists us iu endeavouring to anctirtaln the exact natote and 



76 



pnoiM seat of th« derftngemenL Sometimes we are nii\a to 
ditmnoM* the iniM-ljiil alteratinn ft»m au exnminatioD of the 
arioe aloua ; but iu alraosl ftU otses hqcIi aa examination 
vUl afford importiint icformotioD bearing on the nature 
of the cane. Cenaiti finbstancefi, which are ordinarily elimi-^ 
uat^d in the urioe, inuy, io con8<;(|Utince of raorhM aotioiuil 
havint; been set up, ha uttmctcd In otbi^r paita of Iho bod}', or 
l>e eliminated through other chaDuels. Wbun the kidney 
itself ia alfectod, the morbid couditiuo may be temporary ur 
pormanent ; aud this can odeD be Bauertaliicd with oertuintjr by 
examining the arino. Tho zniuwus membrane of the jwlvis of 
the kidney, of the m'eter, or of the bladder, may be the seat of 
the Ivttion, and thus the cborftctors of the urine may be altered 
in a very important manner; or lastly, a cortnin effect may be 
produced by the growth of adjacent tumount, ly causing pros* 
anre, alttfring the stnictm^ of the orpanj", etc. 

The ordinanj timntitnfnis may be in grwaler or Ifisa propor- 
Uon than iti huaRh, or certain tolMbie giibMtanrfx not tnrt with 
in the healthy accretion may flod their way into the urine. As j 
I have before remarked, a little mucus frum the nrinarf ] 
pasaagsi; is the only deposit which occurs in health. In dis- I 
ease, innohiblt de}io»it$ aro commonly met with. Snbgtances 
which are comparatively, Uiough pt<rhapu not uhgolntely, in. 
Roluble (being Holafale to a very large quantity of the wcreCiaB)} 
may float upon tlio surface of the urine, or may he snspondcd 
throaghont the tluidi. 

^y mieronropieal examination, combined with cliemioal t^ts, 
wa can make oat the nature of a depont. By chemical analj/iit 
alone, we oan ascertain an abnormal proportion of subBtanoes 
present in healtli, or estimats Oih q;uantity of euch aa are not 
found in the healthy Heerelion. 

Diafhcsif. Let me now ask yrjur attention for u few miuntes 
to the question of diathesis. The "uric acid'', tho "phos- 
phatjo", the ** oxalic*', the ** Bnlphnrio" diatheses, and others, 
are jjonatantty spoken of. It is well that wc should try to die* 
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cover exactly what is atKJerRtoott by this tenn which is in sncli 
firequent use, and consider wheibcr uuy real fldvantftge is Kuinoil 
by employing it iu tbo mauQer in which it is gcDDmlly used. 
Althoagli the word has been employed by very high tathoritaes 
Binoe tho Liiof of Ur. I'ruut, tbero appears to be some objec- 
tion to its uso OS an oxplaDatioo of tho causes of tbo produalion 
of nrinary deposits. 

In thu first placo, with reference to tho uric acid diathetU ; 
this tenn has been applied to all cases in which the orino 
bnbittinlly eontfiios deposits of nrio acid and iirat«^. This 
precipitaiion of uric apid in an insoluble form is due to a 
change takioi? place la the urine, at least iu the majority of io> 
stances, after it has been secreted. Excchk of uric acid may 
exist in tbe urine in two states, dietotved in the Jiuid, and iu 
tlie form of an imoluhlt depotit. In the first case, the pranti- 
tioner voxHi not be cognisant of the escesE ; and a person may 
be piAfising a very cnnHidernbln i[nanUty of urate)}, in a htata of 
soJation, for a long lime, without any notice being taken of tho 
foot. Od the other hand, n patient's arine may contain only 
the healthy proportion of nrio aptd ; hnt this, ovring to a 
ehangu talcing place after it has left tbe bladder, might be de- 
posited in an insoluble form. From this circnniBtanee alone, it 
woold be inferred that tho last pntiEnt had a dt<tpoKition to tho 
formation of a large quanlily of uric acid (kHc acid diaOuait), 
while really there might be a mnoh larger amount produced in 
the former in<tlance. 

Persona whose urioe has deposited triple pho^iphatu and 
phosphate nf lime baTO been said to suffer from the phosphatio 
diatbeiit .- while the depomtlon of the sediment depends, at 
leant in the great nipjority of c&stitt^ upon a change effected in 
the urine after it has left ihe secreting part of tho organ, nnd 
has not necessarily anything to do with the habit of body or 
pcenliarity of constitution, or nltb the state of the blood. 

Dr. Reece Jones defines tho phosphatio diathesis and tba 
salphurio diathevia tn the following terms :— " What I wihh to 
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impress upon 70a now is, tlut the troe phcnphtlic dimUiea^- 
tbat is, the o«curr*oce of im axeess of ftlkaline and &aiihy 
pboftpliBtefl Id tlie tirine— may ont niRke it«t;ir apparent to Uw 
eye. The ■Iknline pbraphatos may he present in tkn tnordi- 
Date excadfii an<l, a8 in the Balpburio dialhesiii, tlie snlphUH m 
may bs imin«DHiOy iiiereaHml," (?to. (X^coturoa on DigesUoitt I 
Bettpirntion, and Secretion, Medical Timet and OatetU^ Marob 
a7tli, IHW.) 

Kow, in these coiieti, what is observed is, tliat a greater pro* 
portion cf certain eonstituents is exoratod in the nrino than 
occun in p<irrect health. Tbo different pliysiologioal oosdi- 
lioiiH uri<li!r which an exeeM of ntauy is produced ara woU dd- 
dorsiood, and t>io result eoDDot be xeferred to any peooliar 
habit or diathesin. If we apealt of the talpharic aeid diatheMit^ 
wo miiBt, of Gonrxe, admit the urea diathetU ; for usually, when 
the uulphates are in exoe&s, a correspondiDg increase in the 
proportion of uniB oxiftts. On tbo same principle, we might 
speak oC the extractive diatheiii and tbo water diathe$ia. It 
would be quite a» fair to (nllt of the carbonic aoid diatheei* when i 
an increased proportion ot'onrbonic noid was exhaled, eto. 

Many of the ahovg remarks nill apply to the ao-called oxalic 
diatbfti*. Tlio preaenci) of oxAlnte of liue, and tbo increoM 
of thchse uiiiterialu whioh exist ui healtli, depeuil upon the 
■oliun of well known lawtt, and result bs tlie ntiturtil consequenoa . 
of eoDftnonient, expo»\)re to cold. particulAr Itind of food, etc. 1 
No peculiar diathesis can be discuvottid iu persona who pass 1 
urine having these characlars : in fact, in the ni^joriiy of caseSt J 
the alteration ia only of temporary doratiou ; and it there- 
fore seems to me that the term diathetit h quite inapplicable. | 
We may perhaps speak of the goaty diathesis, and of the 
rheumatic diathftis, wiih mora propriety, because here ihera ' 
certainly is a peouliaricy of oonsUttiUoii, vhiab may be trans- 
luitted lh)m parent to offspring, and which is cbaracterised by 
the invariable prasence of certuo morbid actions which exist 
In the conditions familiar to us under the tonus $out aud 
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rheumathm. But of the actnal state of tbo UooU, and con- 
dition of the Titol prooosees, which lead to the syoiptoms 
with which we am so familitir, wc really know rery Utile ; 
90 that it seems to mo bettor, even in this case, to dis- 
oard the tcmiH, nml snj that a. patjent suHWrs from HLtoi^kK of 
goat or rheumatiHni, instead nf BttempuDg to bid» our igao- 
»nce of tbe cKsential nftturc of the^e morbid attlen under a 
leamed lerro, the uieaning of whi^ih canuot be well del^Tiait. 
I shall venture, then, tu diseurd altogether the use of the word 
diathesia iu tbe iliacussioQ of murbid utatea of the uriue ; and I 
Ihiuk we shall be in a better position to investigate the oaases 
of changes ucsariing in the sdcretion in diseaae, and to study 
Iba marmor in wluch urinary deposits are formed. 

I propose to draw your attention to the «inhjeet8 in the fo1> 
lowing order :^ — FirKt, ca^eti ia which th«re is excess ordeQ- 
oUtncy of any of the normal cunnlitticntii uf urini;. Secondly, I 
shall refer to the choracterB of certain soluble substacces in 
tlio urine in disease, nhioh are never met with in a state of 
health ; uad thuu 1 propose to give a brief aketch of tbe aoatuiuy 
and pbjbiiolcfiy tit" the iidney, ineluding Mome of iho most im- 
portant morbid o)ganges wbieb occur in the orgaa, especially 
with reference to tbe formation of casts of the vriniferous 
tubes. Thi^ leads ns to the subject of urinary rlepoeilt; and 
WO shall consider the various plans for collecuug and pre- 
eerring them, anil the charuutcra of the extraneous mattt-nt 
which are ofteo preaeut accidentally. The insotuble sab- 
stances constitaLiog urinary depoxitg will bs divided into — 

u. Suhtjtance^ HoaUug oa Lbe surfacu of tha urine, or dif- 
fiued through the Quid. 

l. Light and floccuknt deposits. 

c. Dense aud opaque deposits. 

d. Granular aud vrysiaUiue dopoaits. 

Tho fiul^ect of vrinarrj cakuli follosrs n^rt In order; and 
laatl)', 1 propose to draw your atttiDliou to the apporatQii iu 
USD fox tbe laicroHcopicol and chemical oxaiuination of urine, 
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nrinary deposits, and cbIcdH ; the volainctnc anftlysis of urine; ' 
and other points of practical importaooe in investigatiog the 
ebaracters of the secretion. 

Zi&t ns DOW proceed to the considoration of Bpedniens of 
urine, in whioh an excess or deficient'f af the itorroa] ooaslj- 
toetLts of tbe secretion is obaerved. 



Excess ob Deficuncy op Wjltbb axd the Oroahic 
ConartTXTESti. 

Water. The varying qanntities of water removccl IVora. the 
bn.(ly, in drffftront pliTstoloBical states of tho system, have been 
already reforred to. We arc all familiar with the relations ex- 
Isting between tho fancticns of the Btdn and Intestinal oiuul 
and the kidnpyM. T)m nanin laws hn\d in disease. If the kid- 
neys he disea^^ed, and the mtebLiuul cuna), the skic, and the 
respiratory nppnrnlUH, be tolurably IiDtiUliy, itie latter to some 
exh^nt fulfil the work of tlie kidntys. In Kkiii-di8ea8i>s, nnd in 
certain affections of the inteetiaal canal, increased work is 
thrown npon the renal upparatus, Tn the troRlmant of fiiioh 
easeH, tha practitioner must bear in tutnd the existence of 
these relations. There are, however, certain affections in 
which tho unantitj t>f water temovod from thu hoily is greatly 
increased. In various liyaterical and other emotionfll aSTeoUong, 
large rtuaittitius of pale nrioe, containing hat a small quantity of 
solid nrnttyr, arw frequeDtly voidetl. Scrae persons, habltuallj 
paaa very dilute mriDC, which is not very tasily espiained, hut 
is proUubly to bo looked upon as an individual peculiarity, oor* 
responding to the C0Q9tautsweating,aad to the aaannal amount 
of action of the alimentary caoaUoccaaiouallyiuet with in parsons 
who enjoy g^ood health. It has been alreedy remarked, that with* 
in certain limiLs wetur iucreasCH tho disintegratioD of tissue; 
and when a large amount of Huid ia taken, the total quauti^ 
of solids removed in the arine is greater than in health. When 
the solids as well as the water are greatly iooreased in quui< 
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tity, w« sbotild be led to fear Uie axuteuce of diabetes. An 
tinusaal qiuuUty of urine, of vury high specific ^Tiiy. uid 
therefore conUuDiiig n Inrge amonut of solid mutter, is almost 
, fibarooteristic of tbis conditioc. 

DiabettB Inttpidtu. Tbo meuority of ibe so-caUcd instances 
I of di&botea insliiidas are cnaes in wbicb there is groat 
tbtnst, aod a large amount of wat«r is rctnovod fram the 
kidoefs daily (diur/iu) ; hat, the tolal qiianlity of stiltd matter 
Lis not above the uonnal Rtandard, In n few of the cases 
'reoordod, it would appear Uiat the Utt«r i^ aleo mnch in- 
oreased; but these inutit be very nira. There is no sugar 
in tbeee cases. I have seen cases m which the quautitj- 
of water pae^^eJ m urine v&r two or three times as great 
AS that aiiid lo bave booo token in the food ; but I firmly be- 
lieve that decepLioa was practised, and ihat tbo puLient got 
prater by stealth. Of ibis condition, tenued Ijy some anthora 
diabftet intipidui, I know bat little. 1 do not think that 
it is sufficiently well cboracterisod to give to it the tiila 
pOf a distinct disease; I believe it depends merely upon a large 
; (ITiaoUiT of water having been taken. The following analysis 
represents the compotiitioa of tbe urine In one of these oostK. 
It wns obtained from a man aged 4&, in King's College Hoa. 
pital, unJer Dr. Todd, who was paJiaing abcuit elevon pint^ of 
urine jMr iiiefn, while he was drinkitig abuut thirteen pints of 
liijuid. Reaction fuehly acid ; Hpecitlc griivity 100:i-B. 

Aital^sis ]. 

Water . . . 0»5'Dl 

Solid matter . . 4-00 

Organic matter . 'i-7y 

Fixed BBltB . . I'SO 

Tbe finantity of nrea ewi-et^d in Iwenty.four tours in thU 
ca-^e was very small, which uouflmis tbe ob^ervution of Dii-ob- 
ott', that tlie ingestion of a laige quantity of waiter diniUiisliL's 
the excretion of nrca. At Grut^ tbe total quantity passed iu 
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tVQDtT'roar hoars is Above the averigo, bocATue maob is 
washed out from tbo tissaes hj the larga qoAotity of fluid ; but 
uXterwanls it IJolLi, becAuse lesa is formed In the oigaimm liiaa 
Doder ordinary circumst&aoes. The propoitioa of iuorgftnie 
isaits to the organio constituents of the nriae ia verjr bigh, though 
the tot«] qaantit? is less th&n is passed in b&altb. 

Deficiency of Water is, in the great mfyority of cases, iwaoci- 
ated vitb an abnormal quautitir of Kolid matter. The tngre- 
diont which is usubIIj' in exooea, and to which the urine oweci 
its great density, is urea \ so that nrino of thia charaeLer will be 
more oooTementlf ooosidered preeeutly. There are oases in , 
wkioh a vcrj small quantity of urino, containing bat u sniall 
perctanljigo of Kolid ntnttnr, is poHsed ; btit in these aUntnun is 
geneTHlIy prusQut, and thej will be considered under this bead. 
When the total amount of uriae is verj^ small, and the Hecretion 
contains but little KoUd matter, the seoreting structure of the 
kidney is g<;niirally much impaired ; and it is therefore oeoes- 
sary to endeavour to make other organs t4Lke part in eUmm- 
attng from the syiitem substances which normally pass off in 
Ihe form of urine. 

JncriatcA Acidity of Vrine, The causes of the reaction of 
hosltby uriuti have been already considered in Lijfilurc t, and it 
is therefore uuDeccssary to pursue this part of the nubji^t 
farther. Vogel states that, in chronic and acute diMOses, ikai 
quantity of free acid is diminished for the most part. In many] 
ouea of pneumonia and rheumatic fever, bowcrer, the quou. j 
tity of free acid is much greater than in health. 

A highly acid condition of tho urine, persisting for a long ' 
period of time, may esuse tbo precipitation of uho acid, and so 
lead to the fonnation of a calculus. Acid urine not unfre- 
qneutly oaases irritable bladder, and excites otJier morbid 
actions. In most oases, the salts of the vegetahle nuids 
(dtrates, acetates, tartrates > will be found more efficient iaj 
counteracting this acid state of the urine, than alkalies or their'l 
carbonates, and arc less likely to interfeTe with the digestiva-j 
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process. There fure, hoverer, low conditions of the syatcin in 
wbieb iho acid stato of the urine, and a tendecoy to iho depo* 
sitiou of nric acid Id large qaantit}', ore not relieved by alkalks : 
on the contrary, (tnch c&'^es are often much lieoeflted bjT tat 
opposite plan of trcatinent— tonics and tha minfiml a(nd8 bfiforo 
meals, a nonriahing liict, wii,h h moderate 8Uijpl; of siiufile 
sljtnalunta with a little albali, or with aUcalino i^-atan. 
Fepsine is oftea of great use iu these casus. Manyoflhem 
Rdom to be intimately connected with impaired digestive 
power. The acid statd of the uhdo may then depend upon 
very difTerent conditions of the system, and those muut ha care- 
folly considered in each indiridaal case before any plan of 
treaunuut is sngRCsted, 

An alhaiine condition of the orioe may be dee to sereral 
Miuefl, iind requires, therefore, to be treated on ditforont 

E plans. The eonoezion between an alkaline state of the nrioe, 
depending open Axed alkali, and the seerotion of a highly acid 
gantrie juici*, has ht^eu already reft^rrud lo. In HUch canea, 
aUentJon mast be paid to the state of the digestive process; 
and, when this ia aet right, ths urine will regain its normal 
eharactera. Dr. "Beiica Joues {MtdicQ-Chimrgical Tratuae- 
Mona, voL xxxv) alludes to thruo oaacs of dyspepsia with 
Tomiting of a very add tluid (tvo of them rejecting aarointe), 
in whteh the urine become alkaline from the presence of fix^d 
alkali when the quantity of auid ^tul frcu at thci Htoinach was 
Tery gruat ; but, when this was ismall, the reaction of the urine 
waa aoid. It must, however, be borne in naind that the 
very acid nature of the mutcriols rejected in many cuius of 
vomiting, and especially in cases of saroioa ventriculi, arises, 
not from the secretion of an add fluid by the glandx of the 
Btomaob, but from the decomposition or fermeotatiou of the 
oA when ooids are dorelopod, among which may be mentioned 
aoelJo, lactic, and batj-no acids. At the same time, there can 
he no doabc that, in many cases of dyspepsia, the feebly aoid 
or alkaline oondition of the oiuie oiisoa ttom the secretion of 
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an abDorma] omoant of acid by the stomaob. *> Tho dcgred of 
the acidity of tho urinv may. to a c«rtaiii ezteoL, be regarded td 
■ measare of the sciility uf the stomach." (Dr. O. O. JCeea, 
Lettt0tiiian Leeturea^ 18&1.) 

Dr. Bees has drawn atteution to a l&rge elus of case« io 
which he explsitis tho Hlkaline coudttjoD of iho urine as 
followH : — Vrine which is highly acid at the lime of iu 
KtFCrelioa, irrilateti the mucouB Dieiubraue oT the blailder, and 
(tausea it to secreti! a large quauiity of alkaline Jluid. This 
muicouB membrane in health Hccretcn on alkaliuc fluid, to pro- 
tect ilbi surfaeu, jutit as occurs In the case of some other 
mucoUB meiubrantitt. Undur irritation, more alkalina Huid 
thou in jufat H^ufUcii-'nl to ucutruU^c tho acid of the urinti is 
poored oat; and bonce tbe urine, when ezaminGd, is found to 
have a rery alkaline reaction. In such oases, this highly 
alkaliuc oonditiuu h removod bygiviuf; liquor pctassee or Komo 
other aUcali, or a salt of fl v{>f<otable acid whinh boeomes aa 
alkali in the system. The urine is not secreted so ocldi and 
there/on) does nut stimulate the mucous membrane lo pour 
oux BO moch alkaline fiwd. 1 knovr no obscrrationa to disprovdj 
Dr. G. O. Bees* explanation of the fact that, in some oaaeaj 
alkalies catue tU^ ttrim to become Ises alkaline, or evrn retton 
ita acid reaction ; yet one xrould hardly expect, if thin bo thai 
true explanation in cases generally, that the natural reacUoa 
of mine would be acid. If there was danger of the beolthr j 
mucone membrane auifering from the contact of a fluid only I 
little more acid than tlmt deRtined to be continually touehin 
it, should wc not expect it to have been of such a character i 
to restst this action like the Tonccms membrane of the ston 
instead of being excited to secrete a lluiil of such a nature aal 
might lead to iLs own destruction ? A^niii, tlie niucuua memil 
brane of the bladder bearH very well the coDtJict of acid fluidil 
vhich are sometimeB injected; endl pBti>ent3 someiimoa fcK 
years pass intensely acid urine, without the secretion of 
exeees of alkaline floid from the mucoas membrane. 



Sitrie Acid in the Urint, Dr. Bonce JoneH {Phihxophical 
TransactioTii, 1801, p. R90) has been led to the ooncluston tfa at 
ammonm. in its pastiagd throagh tbo orgBnism, gives rUa to 
the prodactlnn at ft ocitain qoantit; of nitric acid, Thioh is 
oliminiited in the urioe. He fonad that the acidity of the 
nrine wa« oot dimtaishcd by giving largo quHntities of car- 
bonate of ammoniB: and tfaot, io soma instances, tbo acid re- 
action aoemed to bo increaafid. While tartrate of potash soon 
rendered tbo nrine alkaline, this effeot waa not prodaood by 
the coTrespanding satt of ammooia. 

The following lent, vnggMted \>y Dr. Frioe, was employed for 
the deloclion of the nitric acid, in preferonco to the indigo 
test. Bf this phin, one grain of nitrate of putaah dissohed in 
ten otrooea of urine was delected with the greatest certainty. 
Trom four to eight uuuces of urine were mixed with half an 
ounce of strong and pnre snlphnric acid, fren (Vora nitrous acid. 
Two-lbirds of tbc mixture were diatiJIod over; and, after being 
neutralised with pure carbonate of potash, the diatillate was 
evaporated to a very small bnlk. From a drop, to half the re- 
sidue, was mixod nilU the IbUowing tost-solulioii. To a solu* 
tion of starch, a dmp or two of a solution of iodide of potas- 
aiam, speciAo gravity lOH'A, and very dilute bydrochtorio acid, 
speoiAc gravity KKKt, were added. If nitric or nitrous add is 
proMtit, the iodine is aet llr«c, and a blue iodide of atareh is at 
once formed. , 

Another portion of the residne was plooed In a baain i and a 
very Hmall quantity of indigo, with excels of sulpborio acid, 
addeil. If nitric acid was present, upon applying heat for a 
few minutes, the ooloor of course disappeared. 

Prom numerous experimeobi, varied in many wnys, Dr. 
Bcnce Jone^i came to the coocluHion that ammonia in the 
organism h partly couvurtod into nitric acid. Tbe nitro- 
gen of the air also, in ordinary combostion, uuitPs with 
oxygen to fbrm nitric a^id. Crea and mfTein, and other 
•abfltAOoes ooutaining nitrogeu, give riM to the formuljon 




of a srn&n (inaolity of nitric neid. Although LetimBoa has 
ftlilod to oonflrm theae resulu, he haa not, I tbiuk, buo- 
oeoded in shH^in^r t}i« t^vidi^nen in favour of this vinn.* 
Dr. Benco Janos bnogs forirai'd severftl cONes of hoRlthy 
persons whose urine did nat ;r>t-'ld u iraeu of niirid uoid ; hat, 
three or four hours after they had iakt>.Q carbouaU) of ammoQia, 
evidence of the presence of the acid was atforiitiil hy the .starch 
mill also by the iodigo tost. After twelve hours, only & trace 
could be detected; aod, in twecity-foL,r, oven this peased to be 
perceptible. The urine kos examined In preaiseljr tlie same 
raanoer in OTery cose. I think) therefore, we may oonolude 
that a small amount of fimraoDin iu the orRftnittm m convortod 
iDlo nitric acid; and it is nnt improbable that, under certain 
circumetanoesi the qunotiiy of nitrio acid formed in this man- 
ner may be very much iacrcAsed. 

Ammoaia. Mumeroas experiments seem to ehov tliot in 
health B smnll quantity of ammoniB L'scapos in the urine, 
Xmibauer has oonjilnuively proved timi verLam aminuuincal 
ftalts pass through the organism, (i.ii<l nmy be detected in the 
urine Dnchanged. Ammonia, as is wlII known, i» very easily 
produoed by the decomposition of tlie area; bat it ia almost 
certain that a rhiaU qunntity paaaes into the urioe from the 
hlood, iiultipeudenLly of that deriv^ from this tionrce. 

In disuaHo, the quantity of ammouiu presunt iu the urine ia 
often Ro great as ^o be imelt all ovst iha room in which (he 
patient lies ; but in these cases Che ammonia arises &om the 
decomposition of the area after the urine has left the blmlder, 
and in some it is decompatfed even nhile it yet remains iu this 
\iscaa. 



^-Prornsor L«hmitBu attrllrnLea Uio rauiton on the lodida of iMttaaaloffl 
to ttie proiwnce of mlphunui »Hd. JhITiV perfonued umo ajwrimenu In 
LsLicoiuin's luboNtur}, sii>l obUiiird ■ulpliurutu' urld but no iiitrotui aeid 
from liealU)7 itrln« And fiom arlna pMM<] wft^r taking ainironiacft] palia. 
Dr. B«nro Jooo* tia« cnbMqDnntljr rapiuad bla uperluieiilB, and Uncta iluU 
Jaftlft's •xpttThnecti do not taiTtlUau Prlo«'a tod for cf mus taiid bi l^htnum 
■upfKiiad. (ProcMdt»0> t^ the Hoffii 3f>eiei]f, vqL vil, f. 91.) 
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Tt is doubtfhl If a large amottnt of ■tnmoma under any eir- 
cumstaneos oecuinulaleB in tbo blood Afterwords to t>« excreted 
iu the urmo, as it is probable that, if formed, il woald eaoape 
mdre rapidly f^m the liingn nr IntadtiQd OAnal. The doctrine 
that tbe coma occurriag as a sequel to many oases of kidaey- 
diseaw, depended tipon tlie accamnlationinthe blood of am- 
aoiUB prodaccd by tlio dccomposilion of ttreK, van on^meHy 
put forward by Frerichs. In somo of theso oaaea of renal 
oomai aiQTnonia is proBent in abnormal quEuitity. In others, 
neither tirea nor ammonia con be discovered in the blood, 
vbile sometimes nrea can be detected wiihoot difficulty. Let 
mo allude briefly to two or three oases, in which urea was dis- 
coverbd. Half an ounce of bU>iter nerum from a man snlfering 
trom renal coma yielded '54 gr. of nitrate of nrea. Tbe patient 
died shortly aflerward!i, and urea was detected in the blood and 
in the braia aubstasue. In another itiKiaace, it wrk dt^tecled in 
the Bamm of a blister from a man who had had one epileptic 
fit, dependiDg upon renal diseaae. In tbe case of a boy, aged 
18, who suffered from epileptic fits, I also deteeterl it in blister 
serum; an well as In Bightoum>e9 of ttFrnm from a man sufferiog 
from acute dropsy of a week's duration ; and T might refer to 
others in which I oblaiued undoubted ovidence ut Uiu prt»ienoe 
of urea. There are many other cusee of the bmuo character in 
which I failed to deu>ct, lu-ea, or ammonia resulting fi-om its 
decomposition. 

I have several times examined the breath of suoh patients, 
without being able to obtain iodications of a larger quantity 
of ammonia than is afforded hy healthy persons. I think, 
therefore, that we must admit that there are maoycases of the 
so called urtemie pcUoning which have not yet been sattafae- 
torily Rsplaitifd. Tt may, howevfr, be urged that, in manjr 
ovtes, although uumonia was formed, it might hnTehooD rafidly 
eliminated from the akio or intestinal canal, so as to efi4Mp5 
detection. Bernard and Borreswil have performed some ex- 
peiiments which prove that, aft«r exiiipaiion of the kidneys, 
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nrea escapes into the intestinal eanal in tbe fonn of an ammo- 
niacal salt; and they fonnd that it could not be detected in tbe 
blood in less than from twenty-fonr to fortjr-eigbt honn sfter 
the operation, when the animal had become weak and ez- 
haasted. 

Dr. William Budd has deteoted nrea in tbe blood and blister 
serum (from three ounces to six draobms) of sereral cases of 
gont. (Med. Chir. Traru., toL xxxviii, p. 343.) 

On detecting Urea in the Blood or Serum. The nrea 
may be detected by concentrating the semm, aftw adding 
a few drops of acetic acid, and extracting with strong alcohol, 
or the fluid may be evaporated to dryness and the diy 
residue treated with boiling alcohol. The alcoholic aolntion is 
eraporated to dryness, treated with a drop of distilled water, 
and two or three drops of strong nitric acid allowed to fall into 
the syrupy solution. If urea be present, crystals of the nitrate 




Fig. 2.— Nitrate of Urea X 215. 

of urea are formed, and may be readily distinguished by micro- 
scoptcat examination. 

On detecting Ammonia in the Breath. The method of ex- 
amination which Dr. Richardson recommends is the following. 
An instrument in the form of a straight breast pump is em- 
ployed to breathe through ; a drop or two of hydrochloric acid 



is pitcod in the liulbi and a pcrfeotl; clesn slip of mioroiicope 
fitass plftocd ftcro3<i the trumpet extromity of tlie tube, and so* 
cared by on lndia>nibber bend. The alkali, as it pawes over the 
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FIf . S.— CrjsUla of Ohlori^B af Ammoalnm obuliud bjr breuhing 
orar lijnlroalilorU *ciil. 

bulb, combinea with the acid, liii »ouie of Lie arid and alkaline 
TApouxs pass over togetlier and oondense on the microscopo 
glass. As this becomes dry, cijstttia are fonned. lu health, 
traoos of ammoaia aro always toaad in thi^ manoor. 

Urea* From wfaat bus booo already said with reference to 
the variatioDB Id tho proportion of area secreted, under 
different eircumatances, in a atate of health, it vilt bo inferred 
that, in dlaeaae, the qaantlty of tUiM coDstitiwut varies greaily. 
The total amount fomicd in a f^vcn limo may bo much greater 
or la«i8 than in health ; and the proportion which ihls aab- 
stance bears to llw other organio oonsiiiuents rarias gteatij In 
different eaaca. 

ExeoM (/ tTr*a. The tMtn ** exoesi of urea" ts not applied 
to thoae oaaes io which the total qnantity excretetl in tha 
twenty-four houn ia maoh greater ihan in health ; but n 
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speeamen of nrine wtiidi ;teldn crysLKlii of nitrato of arc& when 
u etiDftl bulk of nitric adJ is added to it la the cold, without 
having been previously coDoenlrAtcd,i8 said to contaiD " excess 
of urcft". Tfa« qnaitlity of nrea diRftolvod in the fluid ii w 
great that a nitrate of area i« fnnncd, and erTstallixce just as if 
the arioe bad been oonoeiitrbt4.>d by evapomUon. This result 
nay be bn'mglit about in several wayv. lo vases iu which bat 
e Hmall quaodty of fluid Is taken in proportion to the urea Ut 
be removed— when an onusaally large amount of water esespes 
by the bkiu and uLlior uuiunctories — and io contest la which an 
unuKual amount uf urua i» furtDcd iu Lbu orgaoism, we shall 
frequently find excess of urea in a iipecimeu of the mine. 

Thufo is, however, another class of cases in which the urine 
often contains this exeoBs of urea ; and at the same Ume mora 
than tbe healthy amount is cicroted. The pAtient is weak, 
and grows thin, in spite of taking a coDsiderable quantity of 
tbe mofit nutritious food. Tie feeU languid, and indisposed to 
take native exerciiie. In some cAKeH, digestion is impaired; in 
others, tbe patient eattt well, experiences no pain or uncasiuess 
after food, and perhaps haa a good appetite, Sometimes Lheru 
in Inmhar pain. It nonld seem that rnaoh of ihe atbaminous 
tnatenal iu tbe blooJ, instead of being ^plied to the nutri- 
tion of the tissues, hpcouieti too rapidly converted into urea, 
and is exoreted. The waste of the tissues is not properly ra> 
paired^ and the patient gets very thin. To refer these symp. 
lotns to tbe existence of a particular diathesis, appears to me 
no explenaticQ of tbe nature of tbe case. Thi3 pathology of 
theite remarkable cases lias not yet been saliafactorily inveatj. 
gated. Uiaerai aoida, rest, shower-baths, and ^od ea, often 
do good ; but tiome of these patients are not in the least beue6t«d 
by rcDiDdios, and thoy continno for years very thin, passing 
large quantities of highly coDceatrBleJ urine, while Iho appe- 
tite remains good, and they digest a oonsiderable quantity 
of nitrogenous foods. I am now tryinf?, iu one of these oasas, 
wblcb has resisted the usual plans of treatment, the effuot of 
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pepsLoa, wilh diiniuislted qasntitjr of meat, and a Inrger amooat 
of farinu;eoiiK fdod. The conditJon nften IrsIs fnr some yearst 
and tliCQ the patient'a healtli improves, iwd lie geln quite wdU 

Dr.Oolding Bird has drawD atteniicu to the fre<iueney of the 
ooourrouve oC uxcoss ul' uroa with oxalatu uf limn. Tho 
quantity of oxalates of lim^o, however, ia in uU cm&s so very 
small that it it hardly possible to believe that the formation of 
tbiii HubstEUJoe can be very important. We shall see that 
oxalate U one of the commonest ariuary deposits ; that it re- 
suits from decomposition; that there ift no reason for hoHoving 
it to be indicative of auy peculinr diathems ur hubit of body. 
Excctiii of urea affnriia no explanatJoD of the praftonce of 
oxalate of lime, nor this lattar of urea. Each condition may 
exist without tho other, CaterU poribuf, we should expect Co 
find oxalate of lime mo&t fra^aeotly present in speoimona of 
highly coDceotrated unnc. 

Excess of urea is frei|U€ntly found in the urine of persons 
flnflering froTQ acute t'ebrilo attacks. It ia very ooramoD in 
eases of aoote rbeamatism. and is often met with in poen- 
monia and acute febrile conditioiu generally. Ia England, 
Te meet with maDy of tfaeae oases; but, on the contiDent, 
they appear to be so raro that many authorities iteem to 
doabt the truth of what. Kuglieh ob^arvera have 8Ut«d with 
regBrd to this point Lehmann, I think, atatos that he bad 
ttot seen a case in which orj-ntaU of nitrate of urea were thrown 
down upon the addition of nitric aaid, without previous coucea- 
tration. 

The aioounL of urea excreted u often veiy great. Vogel 
meutiona a ceaa of pyivmia in which 12<Ui graiuK uf mea were 
removed in the course of twenty-four hotu-9. Dr. l^arkes ob- 
tained an mach as 8H& gntias in a case of typhoid fever. 
TboM qnaniitios are vorj great, if the pntients do not exceed the 
average weight of adult men ; but, unfortunately, ihuir weight 
was not reeordcd. 

Urine ooutaining excess of area Is generally perfeolly clear. 
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of rather a dark yellow colonr, and of a strong oriaoos smelL 
Its specific gravity is about 1000, aod it contains generallj 00 
or 60 grains, or more, of solid matter per 1000. At ordioar/ 
temperatures, an aqueoos solution mnst contain at least 60 
gruns of urea per 1000, to form crystals of the nitrate npoD the 
addition of nitric acid without previous evaporation; 60 grains 
of area per 1000 hardly gave the slightest precipitate after the 
lapse of a considerable time. It woald seem that the aalta, 
extractive matters, etc., in urine, cause the crystallisation of the 
nitrate when even a smaller quantity of urea is present. It 
should be mentioned, that the above experiments were per- 
formed in the summer, in very hot weather. In one ease, in 
which the urea readily crystallised on the addition of nitric 
acid, the urine bad a specific gravity of 102S, and contained — 

AnaJyais 2. 

Water O40'18 

Solid Matter 59-82 

Organic Matter .... 50*57 

Fixed Salts 9-25 

Much has already been said with regard to the droam- 
stances which cause a diminished quantity of nrua in health 
(page 23). I may remark here, that Ur. E. Smith holds 
that tea and coffee excite respiration and increase the quan- 
tity of carbonic acid ; that tea increases waste, and excites 
every function in the body; and that it is, therefore, injurious 
to those who are not well fed. These conclusions are at vari- 
ance with the results of the laborious investigations of Dr. 
Bocker, who found that tea caused a diminution in the quantity 
of perspiration, urea, and the fceces. He states that it does 
not influence the amount of carbonic acid formed, nor the fre- 
quency of the pulse or respiration; and that, when the diet was 
insufficient, tea prevented the loss of weight being so great as 
it would have been otherwise. 

In chronic disease of the kidney, the urine is of very low 
specific gravity, and but a very small proportion of urea is ex- 
creted in the twenty-four hours. This arises from the altera- 
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Lion in tUe gluid-stracture, and the Btnoaot at urea separated 
any be regarded aa a rough indicatioa of t)ie extent of tfae 
organ involved. In some oases, the morbid coDdition allec» 
Uie whole structure; but in others the greater part of the 
kidnev remains healthy. In the latter oase, a fair amottnt of 
area will be exoreied; and, aUhougli tlie urine contains albu> 
aen, the case ma; be looked upon ag a hopeful one. Same- 
times the quantilj of urea eicreled is very small. A lady suf- 
feriog from an ovarian tumour only excreted 75 grains of urea 
in 20(1 tluidraehmu of pale fiiiutly alkaline urine in the 
course of twenty-four hours. (Thudicfauni.} 

In certain cases, area almost entirely disappears from the 
urine, and is replaced by leucine and tyroeine. Frehoha 
mentions a case of acute yeltov atrophy of the liver, in which 
only a trace of urea could bo delected, vhile a very Urge 
quBnlity of leucine and tyronine cr^-stallixed from the concen- 
trated urine. {Kiinikd^r Leberkrankib'Aten. J'l^riif^r banc2. Seite 
'4ii.) In low forms of typhoid fever, the urine also frequently 
yields leaeine and tyrosine in coiisiderahle ijaantity. 

Colouring Matter. The variation of colour of the urine in 
disease is a matter of great interest; and, although the causes 
of the change, and Uie exact nature of the xubstances which 
give rim to the peculiar tints oflan obHerred, are not yet un- 
dentooflr still there are many valuable observationsi oonueeted 
with this subject, some of which I propose to refer to in this 
place. The colour of urine depending upon blood- corpuscles 
will be discnssed under the head of arinaiy dopa<slt.s, and now 
1 shall only refer to colouring matters formed in the body and 
excreted in lotution in the urine. It should be observed, that 
pyrola, numaoh, and some othar snbstaDces, alter the colour of 
tha nrino. Dr. Hughes mentions cottea of dark pigment 
occurring in tho urine of patients taking iodine. Thccie e&ses, 
however, are of counn not dependent upon morbid ohaugos in 
the nrganiiim. 

The prinoipal substance to wbioh (he colour of urine in due 
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is prob&lily derived from tbe blood oorpusclra, wbleli are oon- 
tinuollj unUorgoicg disint'^fn^tioD. Tbis coloaring matter 
booomcK ftliftrcd under difltirent coDdidoDs. Mach of it is 
converted into a ooloariDf; motiar wbich is separated in ihe 
orine, and tcnnod aroimaline (nraphinin, hmnaphiao)^ whiob 
is solable in &iher, aiid, aooordtcg tu the researchtrs of Dr. 
Harley, is a resinous body, agreeing in aome of it« characteni 
with the Miliary rnsiDS. 

It in impo*i«ib)e to OMliinate directly tlie quantity of the 
coloaring mailer prviMiiit; but ProfeMor Vogel eolculjUaa the 
proportion by aftcertainiog how much water may b* added to the 
nrinH tuproiliir4iaiian.iculartiDt,wh!chLsarbitnuilyRxeda3 the 
unit of comparison. Tbo quautity of this salMtanco affords an 
indioali'jn of the activity of the di«iiit4'gration of tho blood- 
coriiuHclos. In tv-phaid fever aad Tnaoy other conditional this 
disiuLcKration takes plane to sach an eztont as to produce an 
ansemic Rendition. Id many acute ditieasHS, a very large 
amotuit of culuiiriuK inatLor occur>i in tliu uriuo. In tlie Bame 
caMS, urea ix not anfrequcntly present in excess, as in pnen- 
iDonia, typtins fever, auute rb«umati>mi, eta. The funuation of 
the urine-pigment is iiilimutely connected with tho action of 
the livL'r; and, as h well known, io discasoit of this organ, the 
urine in freijuoutly very high coloured. Of eourse, I am 
ijpenlung nf ooluur iuJcpundeut of the colouring uiutUir of the 
bile. Th<? colour of the urine in dUeases of the liver has been 
ollen reiuarkcd by physioians practising in India ; and quite 
raeently my friend Dr. I'ayne has made some interesting 
observationa oa this point, which will bo found io the Indian 
AnnaU of Medical Science (Calcutta, S'l^t. 1th, 18&S). In 
order to detect the colouring watter.Dr.rayne boil^ the urine, 
and tlieo adds a drop of nitric add, Vanoits Hhades of colonr 
are producL>d, but at last the mixture becomes of a ruby red. 
Deflcinncy of crdouriag matter occurs iu many cased of 
aniemia. Sometimea tho urine is as pala as water. 

Hener's observatJonfi upon the colonriag matter have been 
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idltiiled to. This observer found more aroiantliine (which 
majr be decompoaed into indigo bloa or urogUuciue, aud 
indigo red or onrbodiiio) in tbe urino of peraons suiTeriDg 
from diseases of the serous membranes, of tbo kidoeya, and 
^m of tbo Spinal Tnarrow, than in the healthy nooretion. Sohank, 
^Pwbo first sepamtad injiga blue and indigo rod, and showed 
their iiUntky with Heller's oroglftncioe and utrhodine, found 
aii much uroxaalhioe or indiuan in healUiy an in morbid speci- 
mens of urine, and be dut«ct«d it in the uiine of thirt^'^nine 
pcraooa out of forty. The qimntity of this colouring matter in 
oxoeodingly small. Scbuok, by working on the urinis of two pet> 
aoDB for aeteral weeks, only obtained one grun of indigo blue. 
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Pif. 4.— CroRlitiidtiff from Uis Crlne. a. Sniill «)]leeU<»u vt a vde 
bhM (Kiloiir, Ilk* PrjsM&n btua. h. A darker niait. foriMd of 
HB«n «ph«Hml mM>i«8. e. UrreUla of utotflsuduo, of a daep 
porpls or vtulct LMilour. 

Uy M«Dd Dr. Eaile of Norwioh sent me a 8[»ecimeD of nrine 
coaUiiuiDg a daposil of aroglauciue obtiuued from a man 
eighty-thrM years of age {Archives of Medicine, \ol. i, p. 311). 
Some of tbeaa eryfltala are rAprflsented iu Tig. 4, and in Fig. & 
are shown some crystals of indigo. 



Tetts. "Wlien «iitphnri<! acid is addad to nrine oonUiituiig 
iSQcli □ruxarithiiie, a dark lilue colour la produced. The moda 
of (^mploTing this tost rccomnitrndvd by Dr. Carter, who luks 
made some important invesiigatioDS od tliis Rubject (^Edinburffh 
Medical Journal. Aug. 1869), ia as foUowa: — Uriue ia poutvd 
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Flf. (,— Cryatitis of liidSKO. a. Oltained by inblimntloQ. 6. Lu-jfRr 
crybUlii urthoHnio. c. Smnll m')i>iAliiof iuJlga ill fluid. 

into an ordmai? test-tnbe, to the depth of half on inch ; one- 
tbird of its volums or Kiilphuric add, Gpecidc gravity 1B30, is 
th^n allowed to subbidc to the lower port by letting it fall 
gradually down the side cf the lube ; tho acid and nrine ehouM 
then be mixed well together. The colour produced variiM 
from a faiot piuk or lilac to a deep iiidi^'o bluo colour. 

Is Droxantbine to bi? considered an ingrodieDt of i>ormal 
urine? Aa Schunk foxind this substanop in the urino of 
tbirty.nine healthy persons out of forty, and Dr. Carter roccnUy 
detf>nti.^ it in th» urine of three hurdred perBona (some 
sutTering from di^eane, cthen; healthy), vm niay, 1 think, re* 
gard it as a conatJtnent of haalthy nrine. Dr. Carter has da> 
t««tcd it in the blood of »e?eral patients — in fact, in every case 
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in which he eoaght for i(. It wu also found in the blood of 
the ex. 

PraetKi. The serum was paareil off, and a Btrong nolnlion 

' of diacstatd of lead added to it as loni;; as b precipitate was pro* 
duced. The mixtnre was then thrown upon a linen filter, and 
the flUnite was hroaght to the boiling-f oint an rApidly tm pos- 
sible in ft small flaak, in order to coagulate the albomuu that 
had not hocn prceipitatcd b; tho load salt, 'f ho solailon was 
then filtered through paper into a tcsmI placed in cold water ; 
and, when the li-juld was cold, a hU^Ui excess of ooDstio oni- 
inonitt WB-i added. The deposit thns prndnoed, when coUocied 
end slighil; weKhed with water, was of a faint yellowish btiff 
eolonr. The moist precipitate, upon heing treated with exceHH 
of oooeentrHl«d nnlphnriG aeid, deT^oped a. diHtinot rt^d colnnr, 
owing to the farniHiinu of indigo red. The 4-olniir v/ah taken 
ap h> ether, after the acid had heen nentrulit^ed hy ammnnia. 
1'he oxide of lead precipitate, from an ounce and a liulf of 
hlood-scruni from a man, fortj-three years of agQi suffering 
from noute pleuriMy, struclt with the acid a diatinct lavender 
onli>nr, whif:b in half an hour passed into a deep red purjile. 
<Oii Jndiean in the Biooi end Urine, hy J. A. Carter, M.D.; 

^Edinburgh itedieal Jottmnl, AiigUDt 1850.) 

The Colouring Matter of the Blocd-OcrputcUt may he present 

' in nriue without any corpUbClos. In many ea^s, owing to the 
rapid disimcfiration of blocKl-corpuRcles, the serum is highly 
coloured. Jt ifl prohat'Io that the dissolTed colouring matter 
may be soniotimes excreted by the lridDe}-s. Aa Dr. Ttnidi. 
eham has siigge^ted. Mood may escape from the ve^xelH into 
the tubes of the kidney ; and the corpuscks entuiglcd in enftts 
may gTBdually hecomo disin(e{pilted,aud their colouritiii! matter 
be diMolred by the nrine afterwards. The harmatoglabuUne 
coagulates at a temperatare of ahoat 200^, while aV>am$n is 
precipiuted at a temperature a little abo>'e 140". In this 
manner these sutntiiuees may he disiiognishod. 
Tbero otn be little doobi that both the oolonriog matter of 

H 
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the bile and of the mine are derired from that of the blood- 
corpuscles. The precise manner in which the change is ao- 
complished has not yet been demonstrated, bnt it is not impro- 
bable that careful observations upon the urine in disease wonld 
lead to a solution of this question. That bile-aoids and tiuir 
salts were powerful solvents of blood-corpusclea, was long ago 
proved by Hiihnefield, Plattner, and Simon ; and it has lata!/ 
been uhown by Kiihne that, by the action of the ctdourless 
biliary acids or their salts upon the blood-oorpasoles, htle- 
oolouring matter is produced. The bile-acids themselTea an 
not converted into the colouring matter, as Frerichs held ; for 
they pass through the system unchanged. Novr, in oeitain 
cases where these processes are deranged, it is very probable 
that the blood- corpuscles are disintegrated in abnormal quan- 
tity, and rapidly converted into pigment, which eeoapes in the 
urine. The complicated mutual reactions which would enaiie 
when varying proportions of biliary acids, hsematine, and 
oxygen, are presented to each other in the living blood, would 
fully account for the different characters and tints which the 
colouring matters in urine assume in various cases. Professor 
Vogel alludes to a case in which the colour of the urine became 
very dark after the inhalation of arseniuretted hydrogen. Some 
experiments were made upon a dog, and it was found that the 
dark colour was due to the disintegration of blood-corpusolea. 
Albumen was present, but no blood- corpuscles could be de- 
tected. A similar disintegration of blood-corpuscles seems to 
take place in typhoid fever, and in several other diseases. 

Dr. Marcet describes a black pigment which was present in 
the urine of a child. After the addition of an acid, some black 
flocculi were deposited. Professor Dulk gives a case in which 
a black deposit was separated from the urine by filtration. 
Other examples are recorded by Dr. Hughes. In three of 
these cases, creasote had been taken internally ; and in two, 
tar had been applied externally. In one case, a dense black 
precipitate was thrown down by heat and nitric acid, which 




^f vtR exomineil by Dr. Odling, yrho found that, b,v exposure, it 
liecanie canvRrLR<J into indiga blu«. He draws attention to the 
close allianco of indigo to tbo creasote serictt of compoondu, 
imd KuggeeUt that. In Ui« above uu«a, it wu derived from, tha 
tar or cruoHoLu. (Quoted iu Dr. Ouldiug BLrd'ti work, ETlh 
I edition, odiled bjr Br. Eirktftl.) 
^H Uric Acid and Vratei are present id certiuu proportion in 
^V bcaltb; tuiae, bul in diRoase a large incrcaso is very I'reqaoDtly 
^H observed. Tbeu substaDoes form uriDury deposits, either 
~ from exiittiDg in too large n proportion to be di.st<olved in the 
urine when cold, or, as is probably the catte in the mtigority of 
ingtancea, from tha development of an acid in the urine, which 
causes thATD to be precipitated from tboir solations. We dball 
ounsidur thu mioroitcopioal cbaractem of these bodiea tmditr Uis 
bead of orinary dcpositH. In many acute febrile diBOanoa, tha 
proportion of uric acid is increased, and the period ofresoltt* 
UoD of the iadamraotioa is marked by dimiuiHhoii frequency of 
the pulse and ruapiratioD, by a fall in the tempuraiuro, by fre« 
perspiration, and by a very abundant deposit of urates. Id 
health, from 5 to 8 grainii of uric add are excreted in twenty- 
four boaraj but, io some acute diseases, the propoitton may 
amount to twenty grains, la a case of ferer. Dr. Parkos found 
that 17':j8 grains of uric aoid were excreted in twenty-four hoara. 
Urate of soda is Tcry readily eaueed to deposit orr^ctals of urio 
acid. If the Ntnorphous deposit be merely disiolTed by wurm- 
iug the luiue, the urate often becomes decomposed ; and, as the 
Bolatioo cools, cryntAts of uric acid are deposited. In some 
cases, the quantity of uric acid held in solution is so great that, 
upon the addition of a drop of nitric acid to the urint', an 
abundant aniorjihoua precipilnte, exactly resi-mbliug albumen, 
is formed. Such a prfcipitate has uiooy timea been mlataken 
for albumen (Kee Albumiuotu Urine), and, cren if examined 
nad«r the microscope immediately after it is formed, ita iiaiuro 
rsiiiKit be made out ; but if it be allowed to sund for some 
tJme, tlio amorpboos particlos gradually increase in size, and 
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ae Um vflU kooira cfystAlHiie fonnii of arte Aotd. Tbe in* 
•tftDCM io which I hove met with oiine exbibitiac then 
•hMBManhstoftltnoBtAll liMiieuiHiorUTer-dlfli^aae. Altbo^A 
tbe raaelion is acid, do precipitate ukcs pUoe upon Uia applL 
eatioD or beat, which at onoa diatiognbbes nrioe of :'i 
characutr fVom albumioous arioe. 

The prawnee of an abaonnal qoontiiy of uric acid in tiu 
urine ibowi that more of this subsianee or its salts u fumied 
io tbe blood than in health. It would appear that, in eoOM- 
queRM of c4.'rtaJn conditions, a Urge proportion of the mio ftdl 
rcsaltini; IVom tb« diidtitoyration of albuminous mihntanone IB 
not further oxidiNM] and canvert^d into urea, bnt pDraboiua 
with ammonia, noda, or lime, fonDtng urates uf thoM bases. 
In gout, the presence of mie aoid has been detected in the 
blood by Dr. Oarrod. Z>unfij7 tbe attack there is 1«m in the 
arino tban iu health; but a/(^ it 13 over, a large quanlit; of 
niio nnid and urates are often carried off firum the systam in 
tbe urine. 

In oases eharacteriiied by a tcndenoy to the formation of 
macb tine scid, the principal objects to be attained by treat- 
ment ire, to favDur the farther oxidation of tbe urie add 
formed, aad to promote ita solution and ehminktion ttata the 
blood a<] rapidly an possible. Good air and moticnrato cxordser 
with attention to tlie acUon of the skin, will fUlAl the flrat ob> 
^t; and the Holtition and elimiDatioQ of the nrales will be ett- 
oooimged by giving alkalies in solution in a contuderable quan. 
tity of VAter. 

The satisfactory change which in ehronio gouty and Then 
matic cases Cruqitently ensues Grom following some of tbij 
much Tauntfd " systems", or going through a course 
bathing in Germany or eisewliere, obviously arises IVom t 
increased action of the skiof aud tic improvement of thtf 
health generally, effected by the ox^rd>4fl, goad air, eimpli 
dieti and temperance, wisely enforced in the establiab 
moDts, If patients ooold be induced to r€tije to a pie 
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pare of tbe ooantry, whan tbey could tsko moderKte ezerciau 
and be free from mental anxiety, meet with agreeable society, 
live rpgumrly, take tunall iIoHCa of aUcali^s, and soak them- 
selves for ao hour or two a day iii wsnu watut in wbidi Bomo 
oarboDoto of Hoda had hesea disaolvod, they would receive as 
great beoeflt as by travelling huodreds of miles away, aod at 
moek less troabte and expense. I am conviooed that thera 
are many patients who would prefer to earry ont snch a Bimple 
plan, rather than Buhmit themselves to all the u»eleas ronUne 
and absurd fonnalitioa involved in niiiny of the professed 
imiverHal systems, such a8 homieopaihy, Uydropalhy, etc., which 
oaonot bat he extremely oSensive to their eoinmon Rentte, while 
they are claimed as converts and supporters of doclrineN which 
they do not really believe in. There are many wbo, for the 
sake of the advantaea thoy derive Srom the regular system of 
living, air, exercise, etc., exprasa no dlabelief in docinoea and 
propositioQS whiob they probably feel to be absurd, and wliioh 
a little reflection muHt prove to b^ falne. 

In all such oases, the nature of the dcrauKement of the phj- 
aiolo^al prooeeess should be carefully considi^red beforo any 
plan of treatment ia adopted. We mual aHCHrtua in what poiuU 
the ooodidoD differs from a healthy Htate, and then conuder how 
the deranged aotioiu may be restored. lu such casea, it ia ob- 
Tioualy quite uaulatit lo attempt lo relieve the patient by giving 
drugs, without enforcing attmition tu nil tbe oitouuistuucoii which 
are likely toimprovetbehealth. NeitherwiUit bo wise to attempt 
to treat the case aa if the presence of tbe uiio acid deposit were 
tbe moit important symptom, for the reasoca I referred to 
wtaea OMUidering the aubjoot of diathesis. The physiological 
ohaages taking place in the orffunism generally must be at- 
tended to, and the patient must he instructed to employ those 
means whioH are likely to leHtora healthy aetioo. 

Hippitrie Acid, att before m«ntiontfd, never forma a deposiL* 

* IJr. WlllUn lludd in carutn fpaulsHii* of orliiit in cnmu* at Rout tiM 
abHrvo4 a flotteuUiH iiroclpluui. vbicli wurouuil loooiialstuf baauMoaaJd 
iloiibUan rMuUUij rron tb* U»Mia|ioutlcti ofUppuric uid. 
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In diabetie nrtne, it is often foaod in laf^o qnantity, uid mmm 
to lake the ptico of uric mad. It in also Found in Urft 
qaanuiy in tbo acid mine or Faver pniieDtft (LchrnanD). This 
faot is of f^rut interest, when cnnsulered in connexion with tfa« 
mgnr-forrning funetinn of the liver, and tlia fttracnce of hip- 
puric B<Md in the orgtni»in in certain roMes oT liver-disCMe. 
Kiilioe hua hHowu that no bijipnric add can be detected in tlit) 
urine in case* of jaundice; and benzoic aeid.whit^h in health t« 
oonTetied into Iiippuric acid, ese^es onclianged imo the nrroe. 
There can, tborcforc, bo lUtlo doubt that this sutMtitooe it 
fcHrmed in the liver, whether by th© action of glyein or glrco- 
cholio acid on beoiMDic acid, or some other sobstuDcea, ba«t not 
been di^tcrmincd. 

To Lebroann's statement, that bippuric ai^id takos the place 
of uric acid in diabetic utine, there are many excopUons. I 
have found a coosidtirable proportion of uric acid in the orioe 
of manv diabetic palienu, and in fievera] there waa an abon. 
danl deposit of uric acid ciystolH. 

Extractive ilalUn. Tbe extractiTe mattots prcsont in 
healthy nrino have boon previously described; aud I have 
meotioned that Dr. Q. O. Recs hait discovered iu tho nrinc, in 
certain cases, an extractive mattLT which has drained swaj 
from the bloo'd, and which is di^linguifihed by produciug an 
abondaot precipitato vith ticcture of galls. Now, ulthongh 
in many casen alhumon exists in the somo specimens of urine, 
this blood-extractive ttomotinies escapes n-ithout lilbumeD ; and 
thnit the exlmuHtioD aud einnt-isfiun, in tioniti olj^cnre eastja in 
which there i-i no UsmorrbugB or enoape nf olbninen, are 
accounted for. The. method of te^tUng nrine supposed to con- 
tain thia extractive matter has been described (page iSS), 
Tlio ounolusiona at which Ur. Hkca has arrived ara as fol- 
lows : — 

1. That whenever albumen was preaent in quantity in the 
nrine, it wan always accompanied by the extractives of tba 
blood in large ptuportion. 
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9. Thai Ibe eases ia wliieh tfao extnedTM of the blood 
were in tlie nrina in largu proxtorlioo, were gonarally those 
marked hy diibility. 

ft. TlmL cBitcM of Bnoaarcn willi dieease of Lhc heart, and 
unronneeUd icith albuminuria., also showed t.be extraotives of 
the blood to be excretetl by the tirine in qQantity. 

4. That oAiiea of ohlorotic aiiicmio and hysteria give copious 
pr<M:ipiLntni4. 

&. Tlmt when, in albuminuria, the albumen became de. 
fieient in the nrioe, wbioh we know on«o bappons is advanced 
caaei, the blood -exlraotivcx also diMTeaRe in qaanti^-. 

B. That, in cases of ameojie^ the proportion of blood-extrac- 
tivos observed in tb« urine dtminiBlmd an the cure wax pro- 
ceeding, vuder the use of fetrtigiooua tooiea. (Letuomiao 
LecturiMi, Medical Gasette, Lf^Sl.) 

Id many ea<ies whore the urine eontaine an abnormal qaaa- 
tity of irater, the proportion of blood-extractives is anuiiQally 
great. Id ca'^en of kidney -disease, tht? relative proportion of 
extracdvo mnucr to tho urea is very much greater than in 
healthy ui-in«t. It would tteem that extractives mcroty filtered 
from the blood in certain cases, and that these subelances 
miglit e.scape into the urine when the etmctare of the kidnoy 
va'4 impAirftd ; bnt that, int the separation of the urea, a healthy 
condition or the secreting slmctora ia neoesaary. 

The oxtmctive uiattdra are not capable of being convirLod, by 
fnnhcr oxidation, into uroa, carbonic acid, or ammonia; and 
must, thuroforo, be rvgarded as exoreniQnlitiouH Kubtitances. 
Soberer ( irfirsbury VerhandL, B. tii, Heft 'i, p. IHO) found 
that the urea, salts, eto., in the urine of a madman who took no 
food, were very roach diminished ; while the fxtractivo 
natters, althoogfa lona than in healthy urine, wore not di- 
inicixhL'd in nearly Uie same proportion aa the otber urinaty 
coDfltitarolf. 

We know uolhiDg of tho circ nine lances under which the ex- 
tractive rauttcTH may bo formod in greater t|uanUty than in 
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health, nor the effects which would result from their ■eenmu- 
lation in the blood. 

General Remarks on the Increase of the Organic Conttituenti 
of Urine. The circumstances under which these oonatitneiitB 
are excreted in increased quantity have been already con- 
sidered, and I propose now to call your attention to a few 
analyses of the urine in cases of disease in which this oha- 
racter is observed. In almost all forms of fever, in internal 
inflammations, in acute rheumatism, in many skin-diseases, 
and in all conditions in which there is increased action of the 
muscular system, the solids are considerably above the healthy 
standard ; but the constituents do not suffer augmentation in 
an equal degree. In the conditions just referred to, the in- 
crease principally affects the organic matters. Sometimes all 
the ordinary constituents of the urine are excreted in in- 
creased proportion. Dr. L. Lehmann {Arehiv det Vtreiiufhr 
gem.Arh.zurF6rderungdervji88en$ch. Heilkunde. EraterBand, 
Seite 5'2l) has shown that immersion In the sitzbath, at a tem- 
perature of 48° to 60° Fahr., for a quarter of an hoar, caasea 
an increase in the quantity of urine, not only of the water, but 
also of the solid matter. The uric acid, the urea, and the 
flsed salts, were considerably increased. These results were 
obt^ned by estimating the constituents in urine passed during 
sis hours on certain mornings when a bath was taken, and 
upon others when the observer did not bathe. 

The mean of eight analyses of the urine passed during six 
hours, is as follows : — 



Water 
Solids 

Urea . 

Uric acid 
Fixed Salts 
Volatile Salts 



and Extractive 



Chloride of Sodium 



Mornings on 

whiu'li ilie bftih 

WH^ token. 


iMornings on 
which the batb 
was not t&ksQ. 


440*454 grams. 
1 1)-4()3 „ 


258-450 grms. 
14-459 „ 


10:J90 




7-080 „ 


0]:J0 




0108 „ 


C-!>S:3 




4.821 „ 


1-8!) 
0-814 




■■I 4r> „ 

4-31-) „ 
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In the following anslyBes of arine in cases of skin disease, 
the solid matter is increased ; and it will be noticed tbat the 
proportion of fixed salts to the organic matters is greater than 
in health. In No. 4, the quantity of the extractive matter 
exceeds that of the urea. 

In the second series of analyses of the nrine in chorea, the 
principal points to be noticed are the large amoant of solid 
matter, the increase being caused principally by the oiK^^i*) 
matters. In Analysis II, the proportion of sulphates is seen 
to be increased. This increase of sulphuric acid is always 
observed in cases where the area is increased. 



Urine from e<uet of Skin Diieaae. 

3. Urine from a case of eczema, with crusts over the whole 
body : specific gravity, 1025, 

4. From the same patient on the following day. 

5. From a case of eczema, in a boy, aged 18 : specific 
gravity, 1033 ; acid, pale colour. Contains much uric acid. 

6. From a case of ichthyosis, in a girl, aged 15 : acid ; specific 
gravity, 1032. 

Urine from ccues of Chorea. 

7. From a girl, aged 10, recovering — after having been ill for 
several weeks. The urine contained a great number of Cayenne 
pepper crystals of nrio acid. 

8. From a girl, aged 13 : specific gravity, 1033 ; no albumen ; 
much deposit of urates. 

0. From a girl, aged 14: specific gravity, 1035; acid; turbid 
from the presence of urates. Uric acid deposited in the 
lirine=*40 per 1000 parts. 

10. From a girl : speciflo gravity, 1030 ; acid ; pale in 
colour. 

11. From a boy, about 10 years of age. 

12. From a boy, aged 14 : acid ; specific gravity, 1034*2. 
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Excess o& Deficiency of the Inobgakic CossTiTUEirTs. 

In disease, the inorganic salts vary greatly in quantity. Soma> 
times the saline constituents are very deficient. This defloienty 
may depend upon the nature of the food, or it may be due to the 
formation of a diminished proportion of some of the salts in the 
organism. The sulphates, and the phosphates in part, being 
formed in the body, will vary under many circumstances. 

Id some conditions of the system, when much disintegration of 
tissue takes place, a greater quantity of sulphnr and phos- 
phorus is oxidised, and the corresponding acids are formed 
in unusually large proportion, and excreted in the nrine. 

In certain inflammatory conditions of the system, it would ap- 
pear that the chloride of sodium, being required at the seat of 
these changes in considerable quantity,is prevented from passing 
off from the system in the urine. In certain cases of disease of 
the kidney, it is important to notice if the proportion of the 
saline constituents to the oiganic matter is very maoh in- 
creased. In some states of renal disease, in which the secret- 
ing structure of the kidney is so mucli impaired that the 
separation of urea and organic matter is very much interfered 
with, a proportion of saline matter considerably larger than is 
present in the urine in hoattb, escapes. 

Let me now draw your attention to some of the most 
important variations in the excretion of saline matter iu 
disease. 

Chloride of Sodium. The fluctuations observed in the 
quantity of common salt excreted in the urine are very great 
even in health. The circumstances which afiect the propor- 
tion of chloride of sodium are very numerous, and these are 
greatly increased in disease. It was found by Redtenbacher, 
many years since, that in pneumonia the quantity of chloride 
in the urine gradually decreased as the inflammation ad- 
vanced; and that in many instances, when the lung became 
bepatised, not a trace could be detected in the urine. Some 
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years ago, I determined qooQtitatJve]; tbe sraouct of efalorids 

in Uic orine ft-oni it«y to day in cnses of acato pnctimonia, 
luiil th« following cnae illiistrntefl very well Lho cbfiBgdft which 
occur In tlie ariDo in this tifiVciion. 

The patient wsh a plasttirer, nged '24. and was andar the uare 
of Dr. Budd. On the third day of the diH^a^ui, thftre wrh dtil- 
Dcsa two incbps bflow tlie loft mamraa in front, and behind 
over the space tielow tbe Apicie of the scapula. Broochiol 
ItreAtbicg &Tii bronehopliony were atidihle over the lower angle 
of the scapula. Expectoration viscid, frothy, and alightljr 
ruh'ty; pulsG 144, small and weak; reiipirationa, 52. 

On ihe fourth day of tlie disease, bmuchiat breathing aud 

bmnchi^phony were raorc dintincL Pul<ie, llll; respiratianii, 

28. He was treated with small doaes of antinionial wlqq, and 

_yM put npoQ mi]k diet and beef-tea. Turpentine Ktnpes were 

plied to the chest. He progressed favourably, wat coQ> 
vnleHc^nt within three wsekft &fteT the commencement of the 
attack, and waa discharsed well in liitle mure than four 
weeks. 

i:i. Fourth day of the dlseatie. Urine high coloured ; acid; 
Bpeciflo gravity. 1017 ; conmined a little albuniHii. 

14. Fijlh dat}. Acid,- apeoifia gravity. 101;); natural co* 
lour. 

ICi. Sixth day. Aad ; specific gravity, lOlfl ; polo ; slill OOD- 
taincd a trace of albtmien. 

10. Tinth day. Acid ; speoittc gravity, l&JS ; no olhuinen. 

17. Tvenijf'tKond day* Acid; apecillo gravity, lOUl; pale; 
no albumoD* 

1% U la 



Wftler . . 9560O 

goUd matter . 4.1-40 

Organic matter 40-98 

Kixei) aalu . 'VVi 

Chloride of sodium 


100-00 

fl!i-8a 

7*18 


057-40 
42-tlO 

tracei 


ow-no 

4S-00 
44-04 

1*36 




lOOKK) 
97-05 

a-M5 



110 



16 



ir 



Water 
Solid matter 

Oi^anic malter 

Fixed salts 

Chloride of sodium 


855-00 

45-00 

42-13 

2-88 




100-00 

03-04 

0-4 


068-40 

81 -no 

23-3fl 

8-34 

4-6e 


100-00 
73-fll 
36-39 
14.43 



Tbe decrease of the fixed salts generally, daring the stage of 
bepatisation is remarkable. Tbe last analysis of tbe nrine, 
when tbe patient was well, shows the healthy proportion. In 
vol. XXXV of the Medico-Chirurgical Trantaetiont will be found 
several other cases showing similar results. In some of tbe 
cases, it was shown tliat, although there was not a trace of 
chloride in the urine, and the blood contained less tfaan its 
normal proportion, the sputa were very rich in chloride of 
sodiom. In one case, it amotmted to upwards of 18 grains 
in 100 of tbe solid matter of the sputum. In a fatal case, 
much chloride wa<3 found in tbe products effused into the air- 
cells of the lung. In most exudations, and in growing tissaea, 
there is a considerable amount of chloride of sodium. In 
acute inflammations generally, the proportion of chloride in 
tbe urine gradually diminishes until the disease is at its height. 
When resolution occurs, the chloride reappears, and gradually 
increases as convaleKcence advances, until it attains its normal 
standard. The amount of chloride in the urine is much influ- 
enced by the nature of the food, and by the quantity of fluid 
taken, as remarked when considering the chloride in healthy 
urine; but the results above described cannot be explained in 
this manner; for, although patients take less food when they 
are ill, and therefore less salt, the same results are observed if 
salt be given to them. Moreover, the disappearance is gradual, 
and the reappearance is marked by a change in the symptoma 
of the disease, although the food has remained the same 
during the whole period of tbe illness. I have expressed the 
opinion that, in alt probability, the chloride is attracted from 
the blood in undue proportion to the point where the inflam- 



Ill 



matory cbanges are taking place ; nnd that, instead of passing 
througli tbe organism as it Hots in heaUh, it &cciima1ates at 
ibis point until a oerlaiu uLaga of the inorbid procesH in pusKed, 
when it is realmorbfiil into ihe blood, and excretsd hy \he ordi- 
nar)' cbannel. The preoiso office nbicb tlie sail pla>B in tliesa 
proeasBes is Dot understood ; but ccrtaialy, in all tbo spticimona 
of iDflammatory lymph that 1 have oxaisiDcd, I hare alwayii 
found common aall present in large quantity. In mtiny caaea 
of bronchitis, acute rb«umatifna, pleurisy, in sorn^ Oflfioa of 
Hkin-disenve, aud in some otber inuLaDves in wtucb itu abiience 
wonld appear tii liu iiiuruly uu accideDiul {^uuuiniilanru, no salt 
can le detected iu the utioe. We cannot, therefore, regard 
this diminished proportion or absence of olilorido iu the mine 
aa a point of any value in the diagnoaia of pneumonia, although 
it mttst b« looV'^d. upon as a fact of great intotcst vrith re- 
forenoe to the moibid cbant'eti wbicb are takioi; place at tbe 
time. The conrlnsinriB to which I arrived, aflor exannning the 
nrini>, blood, sputum, and inAammatory products, in Kevorftl 
enaes of pneumonia, are as follows : 

1. That in pneumonia Uiere is a total abnence of chloride of 
nudium from the urine at or abaut the period of hepaiisadon of 
tbe long. 

2. That, Hoon uftor rcsolation of the inflammatioo, the 
cbloride is again present in tbe nriae, and often in cousidur- 
able quantity. 

S. '1 hat, at thiH period (resolution), the sennn of tbe blood 
ia found to contain a greater amoont of chloride than in 
health. 

4. That the preaenoe of ohtorida of Hodinm in tlionrinemay 
ba taken as evidence of the oxist^nce of a greater iinaolity of 
the salt in tbe blood than iA re(|uin>d for lliu wantfi of the 
By8t«m generally, or, at loast, of an ainoant Knfliaieot for that 
pnrpoflS; and that the abHonoe of tbe salt fi\)in thn urine indi- 
cftt«H that the circulating Hoid contains less than the nonual 
qnantity. 
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5. Tbftt the spnu io puctnnonia ooDUin a gr&tlttT quantily 
of fixed chloride than beidibjpnImonarjrmncnHttf th«re he noi 
muob less than b nonnal amount in the hlnod, alltiough tiiere 
lie a <^mpiGt« Bli<it?n(>i> of the salt from t)it) urine. Id nil rases, 
lioK-cvtr, [liL-n; is fimnd in the fiiiutii a quantitv tnimy timn 
greater than ex\sln iu an eijual ftmotuit of blood at the same 
period ot the diiseaso. The absolute amonDt present is snbJMt 
to Tarialinn at dillt^rent periods of tb? dineese, and io differaat 
oaHeii. 

G. That, in one casf^ which wns fatal, the pruporlicm of 
obloridfl present in the spatum underwent a decroaso. while the 
amount nf xolid mutter, and especially tJke ertractive matters, 
incmascd in i|tmntity. At iha »amu time, tha ftpiitnm became 
acid ; and in the matters expectorated within the Ir-'^i few honre 
of the patienfs life, a largo qnantity of grape-sugar was found ; 
but, in tbat obtained OQ the day previotta to bis death, none 
ooold be detooicd. 

7. The* ul>Bence of chloride of sodium from tha nrine daring' 
the gta^e of liepatisalioD beeina to depend upon a determina- 
tion of this salt to tl)i§ inflamed lung; and, when resolatioti 
oeeurs, this forae of attraction ceases, and wbatevor salt has 
l)e)>D retained in Che luiij^ is nubsorbed, and appears in Ibe 
iirit^e aa nsn&l. 

Analysis 18 rept-iRsentq the coinpriAition of the uiine in an 

e:itreme cosa of e!cph(intiasi» Grcccwntm, occurring in a boy 

about twelvo yeara of age, who waa in the bospitnl some years 

ago, under J>r. Todd. The emaciation wns exiromo, and there 

were a ^ruAt number uf large ulcerated tubercles all over the 

body, which diecharged freoly. The abfietice of tbo chloride 

may perhaps he ncoounted for by the preHencMi of exn^laliuii and 

cell development at the bases of theae nomerous ulcers. The 

Brine WB8 acid; specific gnnrity 1030. 

Analysis ly. 

Water , . , OBO-O 

SoUd matter . . An-0 100-00 

fixed salts . . 4-01 lI-iT 
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The ash consisted of sulphates and phosphates, with a mere 
trtue of chloride. 

Analysis 19. 
Another specimen ahout two months after the last. Specific 
gravity, 1014:; acid. 

Water . . . 965-1 



Solid matter 


34-9 


100-00 


Urea 


13-97 


40-02 


Extractives 


10-08 


4601 


Uric acid . 


•31 


•88 


Alkaline salts 


4-07 


11-68 


Earthy salts 


■49 


1-40 


Sulphuric acid 


•422 


J -20 


Phosphoric acid 


l-3e0 


3-98 


Chloride of sodium . 


not a 


trace. 



It is difficult to account for the ahsence of the chloride in 
the following analysis. The urine was obtained from a woman 
aged 31, suffering from hysterical coma. About eleven ounces 
were drawn off by a catheter. The patient was quiet; skin 
cool; tongue covered with a thick white fur; pulse 135; re- 
spiration 18 ; sensation very much impaired. The patient did 
not notice a very severe pinch with the nails. 



Analysis 


20. 






Water . 




021-41 




Solid matter . 




78-59 


10000 


Uric acid . 




•57 


■Ti 


Urea extractives, etc 




67-70 


80-15 


Fixed salts 




10-33 


13-13 



The salts contained eulphates and phosphates, but not a 
trace of chloride was present. 

Sulphates. I have already observed that the proportion of 
sulphates usually varies according to tlie urea; and it follows 
that, in diseases characterised by a considerable disintegration 
of muscular tissue, we shall find an unusual amount of sulphate 
in the arine. In chorea, the increase of the sulphate and urea 
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is often very coDsiderable ; bat there are conditions in vhich 
the increase of the sulphates does not appear to be associated 
with the formation of urea to a correapondiogly large amount 
An increaBe in the quantity of sulphate in the urine, in cases 
of rheumatic fever, is noticed in some of Br. Bence Jones's 
analyses. In one case, on the fifth day, the urine had a 
specific gravity of 102G, end yielded 11-89 grains of sulphate of 
baryta. Dr. Parkes has shown, by some very careful experi- 
ments on four cases, that in rheumatic fover the sulphuric acid 
is greatly increased. In one case, 52^ grains of solpharic acid 
and 5i grains of unoxidised sulphur were excreted in twentf- 
four hours. The urea was not increased in the same degree. 
This increase of sulphate ic not observed in typhoid fever and 
scarlatina. It doe$ not, therefore, depend merely on increase 
of temperature. Dr. Parkes suggests that in the blood, in 
acute rheumatism, there may exist a material richer in sulphur 
than albumen. Potash increases the tendency of this snb- 
stance to disintegrate; and hence, whenever liquor potasan 
is given, the proportion of sulphates in the urine is aug- 
mented. 



Urinary 


Condition in. 


Effect produced by liqaor 


coii3titui.'iit9. 


rlieumiiLic fover. 


potasssc in large doses. 


Solids 


Xncreiised 


Still more increased 


Water 


Greatly diminished 


Slifjhtly increased 


Uric acid 


Increased 


Sliglitly increased 


Sulphur 


In considerable quan- 
tity 


Probably increased 


Chlorine 


Diminisliod 


Unaffected 


Sulphuric acid 


Greatly increased 


Still more increased* 



In many cases of skin-diyease, I have found the relative pro- 
portion of the sulphates to be considerably augmented. This 
is well illustrated in Analysis 5, which gives the composition of 
the urine of a boy suffering from eczema. 



• The influence of liquor potassiu on the urine ia rheumatic lever, [Med.- 
Chir. Mcvievi, vol. xiii, page 2i6-) 
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Alkaline Phoaphatea. Much baa ali-ead; been KUil upon the 
quanUtjr and origin of the alkaline plioiphete in Oie urine ; 
and I have brought rorward evidence to aliow thai Uie graaler 
part of Iha pliospboriu acid elimin&ted, is cumid into the 
orgnDism in ibo food. A ccTduo proportioo, however, tliere 
OMi bo little doubt, is formed in tho body by the oxtdBtlon of 
the pho«phom8 of albutninonfi textnres (nervona tisane). In 
diBeaseii genendlj', thi! attuatioiis wliiuh have been observed in 
the qiianUiy of pho^phals rtiniDved in Oit^ urine in to be attri- 
buted, to some extent, to Llio uUeri^d diet of the pulii'iit. It is 
reasonable to iuppoao that, ■□ some oondiiioiia of tb^i system 
in whloh a mere than u^nal disintegration of tissues rich in 
phosphorus takes place, more phosphoric acid is Tonued in the 
organinm llian iu health. Thi^ excess sbonUl be found in the 
arioe iu the form of alkuliue phosphate, and the amount 
ought to correspond to tho activity of the chans^es taking 
place. By aseertainiog the proportion, we should be able to 
form a» estimate of the <)UdnliLy of phosphuruM oxidised, and 
tlicruforR of tho nerve ti^utio duiintograied, of which it vms ft 
eoropotidnt part. The really didiciilt part of thd inquiry is tu 
ascertain hew mucli of thu Lotul pi-ojiurLion vH phoHphate 
presant ia derived from the food, and hov mnoh ia nctnally 
formed in the orgaiiii>m. The aulphurio acid is almost entirely 
prodnoed in the body; and there 13 not, thei'efore, the some 
difficDliy iu estiiualing tho amount of siJ|thur uxidisod, as 
there is in the vase of tbe phospboms. 

Of late, tbe importance of this subject hsa h€en mtteh in- 
oreasevl by attempts to advatice the oxpetimeutal reaulis already 
obtained in favour of tho hypothesis, that Ihu amount of phos- 
phate eirreted in the urine Is to be regarded as an index 
of tho activity of the nervona system. Tho^ who labour to 
prove that oU the changes in tbe body are Lha direct result of 
certain chemical decampositions, havti not hes^itatc*! to bring 
forward these result-i iu fuvotu* uf tbcii- thenry. It stems 
by some lo have be«n res^i'ded as a settled point, that 
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tlie qtuntitjr of phosphate in the vine varies aeeording to the 
vnoDot of uervoDS tiRsae disintegrate : and it ha^ b«eo 
tssnmed that Uio qaaatit; of work done by ttao taruB is to 
direct proportion to the activity of the chemical changes goln^ 
on in the nervous tissue. This question is obviously a most 
iroportaut one, and much more is invulved in it than at Ar^t 
appear?. I propone, therarore, to lay beforfi jon a few nf thi- 
faeta which h&vo been asoortaiiKKl ; and I think we »>faall tird 
lliat, in tfaiK natter, apecnlatioti hfl» to some extent taken tbr 
place of reasoning fonndcd upon fnetK and experimental t>b- 
i*ervBticns. 

Dr. Becce Jones, as is well known, has written several im- 
portant papers upon thiB sobjevt. The general concloeions to 
whioh ho hfls nrrivnd arp the following:^ 

" In delirium tremens, and in other dolirinm, a remarkable 
increa<ie in tbc anonnt of sulphates in the urine was fre- 
quently ohHurvi^d ; and i\in titiul phoaphaiet) were in the saniif 
ijas«« ocoasionally rcmarkuUy dimitiishtid. 

** In acme inflauiinatnry di!!en.sf>« of the cervoaa stnictnKft, 
daring the most febrilo symptoms, an Inoreaso was ohser^-ed in 
the amount of suIphatOK in tho urino ; and the total amount of 
PATthy and olkaUnc ])hospbate'S in these diBtifisea appeared tu 
be increased in tho URme proportion as the sulphates were in- 
creased." {Fhil. Tra?u.. laSC, p. OC.) 

" In fVsBtarDs of th(^ Bl!nU,tbc phosphatia salts incrua^e onl^ 
when any iodooimatory action occurs in the brain ; and in 
atrute phrunitis, an excessive iuorease takes place. In doliriom 
trcmen!', there is a mniked deflcienc^ of phoi^phales, unless 
thpy are introduced with the io^sta; an excess is, however, 
met with in some funftional afTecliuns of the hrain." 

Those canchiKionR are founded upon analyflf^H of 1000 grains 
of urine, in eleven cEUiea of dftliriutn tremens and eight caaee.of 
aculo inflammatory afiectlous of the uerruus centres. From 
the»D I select a few of the extremes. 



7-83 


1026-8 


7-93 


17-31 


1024-74 


0-87 


am 


l()24-3 


0-73 
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Delirium Tremens and other forma of Delirium. 

Sulphnte of baryta 
per 1000 grains Speoiflo Total 

Case. ofuriue. gravity, phosphates, 

d. Delirium tremens — thir- 
teenth day . . . 13-10 1037-4 9-83 

10. Poisoned by laudanum; 
delirium and excitement 
— second day 

4. Delirium tremens — tenth 
day .... 

11. Delirium with phthisis — 
fourth night 

Inflammatory diseases of Nervous Structures, with Head 
Symptavis. 
i. Inflammation of the 

brain— twelfth day . 8-96 1018-7 5-14 

Ditto— thirteenth day . 1123 10:J7-a6 1113 

6. Inflammation of lunga, 
witl) tubercles and vio- 
lent head symptoms — 

fourth day . . . 8-55 1027-85 7-19 

Ditto— sixth day . 7-ttl lOaO'I 0-43 

The quantity of urine passed by the patients in twenty-four 
hours is' not stated, nor is the amount of solid matter in lOOl) 
grains of urine given. It is therefore very difficult from the 
above data to form an estimate of the total quantity of phos- 
phate removed from the organism in twenty-four hours. Al- 
though many of the results, as far as they go, favour the above 
view, and especially when the numbers are considered with 
reference to the amount of solid matter estimated from the 
specific gravity, the increase of the phosphates, in cases of in- 
flammation of nervous structures, cannot, I think, be regarded 
as established by these observations. 

I have estimated the quantity of phosphate in urine in 
various cases of disease. Some time since, I examined the 
prine of many patients in St. Luke's Hospital, for Dr. Suther- 
land, with the view of ascertaining the proportion of alkaHne 
phosphate excreted in different cases of mania, dementia, para- 
lysis of the insane, etc. {Med.Chir. TmHS., vol. xxxviii, p. 201.) 
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ToTly-two analyses were made, and the following formnla was 

filled up in each case. 

Water 

Solid matUtr 

Organic matter 

Saline matter 

Phospliate precipitated b; chloride of 
calcium and ammonia 

Some interesting facts were made oat, and the quantity of 
phosphates relatively to other constituents of the ash differed 
much from the healthy standard. Some of the results con- 
Armed, as far as they went, Dr. Eence Jones's conclusions; bat 
I do not think we can foim a very positive conclusion from 
these data, seeing that, in some of the cases, the solid matter 
contained 10 or 12 per cent, of mixed phosphate; while in 
others only 3 or 4 per cent, was found; and this variation did 
not always correspond to a difference in the symptoms. I 
Bubjoin a few of the most interesting results from two of the 
series of cases. 

Faralyeis of the iTtsane. 

21. From a man, aged 30. First attack. It lasted two 
months. Complete recovory. 

'■i-2. From a man, aged 45. First attack, of one month's 
duration. Not relieved. 

23. From a man, aged 43. The specimen was taken on a 
day when he was very violent and noisy. 

24. From the same, about three weeks afterwards, when the 
excitement had passed ofi". 

Ajialyses. 

21 a-2 

Reaction . . Acid. Feebly alkaline. 

Specific gravity . . 1030 1015 

Water . . 912-0 959-4 

Solid matter . . 87-4 100-00 40-C lOO-OO 

Fixed Baits . 21-42 24-50 13-31 3:>-7 

Phosphate of lime 

precipitated by chlo- 
ride of calcium and 

ammonia . . 5*18 5-92 1-57 3-86 
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u 



KeactioQ . 




Neatral. 




Acid, 


Specific gravity . 




J 008 




1016 


Water . 




988-6 




958-2 


Solid matter . 




11-4 


100-00 


41-8 100-00 


Fixed salts . 




4-74 


41-67 


8-45 20-21 


Phosphate of 


lime 








precipitated by chlo- 








ride of calciam 


and 








ammoDia 


, 


2-90 


25-44 


2-86 6-84 



It is important to observe that, in 23 and 24, 1000 grains of 
urine contained almost exactly the same qaantity of phos- 
phates, hut that the proportion to the other constitnents was 
very different ; the solid matter lo the first case containing the 
very large proportion of 2d-44 per cent. ; in the second, only 
0-84 per cent. 

Acute Mania, with Faroxyams, 

25. fVom B man, aged 18, with meningitis. The present is 
the first attack, and has lasted three months. He recovered. 

26. From a woman, aged 55. First attack, which has lasted 
about three months. She recovered. 

27. From a man, aged 26. First attack, which has lasted 
six days. There was much ezhaastion and emaciation. Weighs 
7 Et. 13 lb. Discharged nncured. 

28. From a girl, aged 16. Second attack. Weighs only 
fl St. 6 lb. 

Analyses. 



Reaction . 




Acid. 


Feebly acid. 




Specific gravity . 


. 


1020 




1023 




Water . 


, 


045-fi 




043-00 




Solid matter 


. 


64-2 


10000 


57-60 




Fixed salts . 


. 


12-01 


23-81 


16-10 


26-4 


Phosphate of 


lime 










precipitated by 


chlo- 










ride of calcium 


and 










ammonia 


, 


605 


1116 


7-14 


12-5 



Heaction 




Acid. 


Specific gravity . 


. 


1033 


Water . 




90S-00 


Solid matter 


. 


92-00 


Fixed salts . 


. 


13-18 


Phosphate of 


lime 




precipitated by 


ohlo- 




ride of calcium 


and 




ammonia 


. 


9-73 
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87 38 

Acid. 

1038 

031-6 

68-4 

14-32 20-33 29-72 



10-57 4-49 6-66 



It is mtiflh to be hoped that anch observations will be 
further carried out by those who have the opportunity. Most 
valuable results would certainly be obtained, if the urine oould 
be carefully ooUected for the twenty-four hours. 

The conclusions at which Br. Sutherland arrives, in his 
paper above referred to, are the following : — 

1. A plus quantity of phosphates exists in the urine in the 
paroxysms of acute mania. 

2. A minus quantity exists in the stage of exhaustion in 
mania, in acute dementia, and in the third stage of paralysis of 
the insane. 

3. The plus and minus quantities of phosphates in the 
urine correspond with the quantitative analysis of the brain and 
of the blood ; for a plus quantity of phosphorus is found in the 
brain, and a slight excess of albumen in the blood of maniacal 
patients ; and a minus quantity of phosphorus and albumen are 
found in the brains of idiots, and a minus quantity of albumen 
in paralysis of the insane. 

4. The plus quantity of phosphates in the urine of cases of 
acute mania denotes the expenditure of nervous force, and is 
not a proof of the existence of acute inflammation in this dis- 
ease. 

I have selected the following analyses from my note- 
book : — 
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Chranio Ir^miaation oftfu Srain. 

Analysis 39 shows tbe proportioa of pho»phateti in Llia arino 
of a man, aged 31, who had been BufferiDg from a titmour 
pressing ou the veins of QtAen, caoaing dropey of ibe ven- 
trinloa of tlie bmiii. Thoru wltu luuuy »ymptomB of ohrooio 
iDfiamnialioD. Spcoifio griivity lOm, acid. 

30. Three wecEcs atlor the flm analysis, acid, clear, pale ; 
specific gravity 1015. 

31. After anuthrr interval of thrao wtwks, clear, natortl 
coloar; speciAo gravity 1016, 



Water . 

Solid matter 
Orgonio iiialter 
FixuO Hnlu . 
Phottplinto of liniL* 
prenipitatnil hy chlo- 
ride of calcium and 
amiaouiu. 



Analjftes. 

Sft 30 

9-31 2i>-88 



91 
art-73 ?7'17 



9'7i Tija 



!J-E>3 3-9a 6HJ7 



Urine in EpUeptrj. 

!t2. From a man siifferiiig from epileptic Al8, cx^ciirring e<rBry 
five or teu uiiiiaieti, for 9«Tontc«n hours. He breallied ater* 
toroosly the whole ttme.and no tinne could be obtuiood daring 
this period. Urio'i! was oblaiuud on the next day (Juuu 10th), 
aoid, Bpeci&u gravity 10:^4.. Cootained an abiin<Juut dupOiUl of 
urates. 

tl3. From the buoo patient, on the 12th ; acid, 1U24. Cou- 
tains a good tHaoX of pus. 

U. Prom the same patient, on the IDth ; alkaline, 1017. 

'A^. From a very intemporato patient, aged 3U, who bad ^- 
leptio flis e»ory few minmes for ihirly hours, followed by ex- 
hauttiion (tnelvo hours) and death. There was complete loea 
of conftciounaeHa. 

m. From a man, aged 63, saffaricg from slight gooeral 
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paralysis, with impaired speech (slight), intellect, and memoiy 
Duration of illness, three years. Urine pale, clear; no albu- 
men ; feebly acid ; specific gravity 1009. 

Analyses. 

83 88 



Water . 


. 931-2 


" 


927-2 


' 


Solid matter 


08-80 


100-00 


72-80 100-00 


Organic matter 


68-35 


85-27 


61-01 


85-18 


Fixed salts . 


9-45 


13-73 


10-79 


14-82 


Phosphate precipi- 








tated by chloride 


of 








calcium and ammonia 0.90 


10-11 


8-92 


6.33 




S4 


8S 
i 1 nnn 




36 


Water 


958-8 


976T 




Solid matter . 


41-20 100-00/ ^""" 


23-30 


100*00 


Organic matter 


.34-Ofe 84-18 


17-46 


75-94 


Fixed salts 


6-52 15 


82 


5-84 


25-06 


Phosphate precipi- 










tated by chloride 










of calcium and am- 










monia 


2-15 5-21 8-88 


1-79 


7.68 



The quantity of phosphate in the first analysis is very great, 
especially when the Bmall proportion of saline matter in the 
urine is taken into consideration. In Analysis 32, the ash con- 
sists of as much as 73-63 per cent, of phosphate ; in 33, 30*30 
per cent. ; and in 34, the proportion is further diminished to 
32-93 per cent. 

Urine in Delirium Tremens and Puerperal Mania. 

37. From a man, aged 3G, on the fifth day of a slight attack 
of delirium tremens. He had had three severe attacks previ- 
ously. Clear, high coloured ; specific gravity 1015. The saline 
matter contained much sulphate, but not a trace of chloride. 

38. From a man, aged 31, with delirium tremens of a fort- 
night's duration. Acid ; specific gravity 1020. 

39. From a woman with puei-peral mania. Acid; specific 
gravity 1012. 
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Analyses. 

37 38 39 

S matter ! '. 'Zll 100-00 ]^^^-^<^ ^<^^-<^ 

Organic matter 

Fixed salts . . 0-30 15-48 

Phosphate precipi- 
tated by chloride 
of calcium and am- 
BOODia . . 2-93 7-20 7'68 3-40 

Urine in Health. 
The following analyses show the varying quantity of the 
phosphates in the urine of a healthy man, twenty.three years 
of age. The large proportion of fixed salts depended upon the 
presence of much chloride of sodium. 

40. Passed at 2^ p.u., immediately after dioner. Clear, 
natural colour ; acid ; specifin gravity 1015. 

41. Passed at p.m:. on the same day, after three hours 
reading. Acid; specific gravity 1011. 

4S. Passed at 2 p.m., immediately before dinner, on another 
day. Feebly acid ; specific gravity 1022. 

43. Passed at 6j p.ii., four hours after dinner. Acid; spe- 
cific gravity 1026. 

Analyses. 

40 41 



Water .... 


963-00 


972-4 


Solid matter 


36-40 lon.oo 


27-6 10000 


Organic matter 


14-75 08-00 


19-89 72-07 


Fixed salts . 


11-65 32-00 


7-71 27-93 


Phosphate of lime precipi- 






tated by chloride of calcium 






and ammonia 


2-02 7-19 


1-92 6-95 




42 


43 


Water .... 


943.80 


936.80 


Solid matter 


56.20 10000 


03-20 100-00 


Organic matter 


37-eO 67-2« 


30.38 03-84 


Fixed salts . 


18-40 32-74 


22-82 36-16 


Phosphate of lime precipi- 






tated by chloride of calcium 






and ammonia 


2-40 4-27 


0-22 9-84 
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In the above analyses, can any relation be shown to exist be* 
tween the eymptoms of the patient and the proportion of 
phosphoric acid? In some, there is ondouhtedly an iudioa- 
tion of such a relation ; but in others the proportion of phos- 
phate is as great, although there was no evidence whatever of 
increased cerebral action or of inflammation. Withoat discussing 
the abstract question, I cannot think that tho evidence at 
present obtained is sufficient to enable ns to form a general 
conclusion. The inquiry is more difficult than it at first sight 
appears to be. Practically, we must determine how much 
phosphate is derived from the food, and how much from the 
oxidation of phosphorus. We have then to ascertain the pro- 
portion formed in tbe mnscular system, as well as in the 
nervous structures. Dr. Hammond, who has carried on very 
many valuable researches upon subjects of this nature, has 
found that the phosphates in the urine are greatly increased 
after active exercise. 

In any case of disease in which the excretion of an in- 
creased quantity of phosphates in the urine is suspected, we 
should ascertain — 

1. The total quantity of phosphoric acid, in combination 
with alkalies, in the uriue passed in the twenty-four hours. 

2. The amount taken in the food within the same period of 
lime. 

To be more exact, the earthy phosphate in the urioe should 
also be estimated, as well as that which passes ofl' in the fseces. 

I have not b«en able to ascortaiu that the quantity of phos- 
phate excreted in the urine has ever been compared with the 
amount taken in the food, in diseases in which we should ex- 
pect an increased disintegration of nervous tissue. Until 
experiments have been conducted so as to furnish us with 
positive data on this point, I do not think we are in a position 
to determine the question at issue. The results which have as 
yet been obtained are not sufficiently conclusive, as they fail to 
show even the total absolute amount of mixed phosphate elimi- 
nated from the body in twenty-four hours. One can hardly 
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fffen thu, imcmm in which th« greateRt possible BmoDDt of 
disintogration of nervouF? UH.-ioe was occurring, & very great ia- 
oretatk Id ibe pho^ipbate would he ohservod, ooneideriag how 
veay much of the total ^juantity U derived from the food ; and 
of the coniparativel; small amount formed ia the organi<:ni, a 
considerable proportion origiualoji in ths muHcular t.i&,siie. 
Ye>ry eroot observations opOD iha in and ont going phosphat^K 
have therefore to be made bdforfl ve can hope lo hav^; the fact 
eatibllsbed eoQclaHirely. 

I havtf venlutyd to occapy nuich time in the discussion of 
thiHqm'Ntii>n,an<1 have goor? more into detail than perhaps its im- 
portance, in the opinion of many practical men, demands. Stall, 
when a long train of theories in constructed, the truth of which 
entirely depundii upon the aocuracy and correct interpretntion of 
the experimental recalls from which it iitaitti. It behoves us to ex- 
amine rigoron.'ily into the nature of this foundation: for until the 
fondamenuil facUs have been Itrmlyestablishtid, wo cauuot allow 
onreelves to be led by the reasoning, however logical it may be ; 
or receive tha concItisioDs, however closely they may follow on 
the prpniiaea. While, therefore, I do not deny that increAsed 
nervoQS action may bo associated with the formation of an in- 
d-easfid quantity of phosphoric acid, which is eliminau-d in the 
nrine, I think that the facta hitherto advanced in favour of this 
view aro by no means oonolnsive; and I therefore hold Lhut we 
ara not yet in a ptjaition lu form any tlieory upon the natare of 
the changes occnrring in health or di<taaso, in cerBbral aotiott, 
regarded from thi-i point of view. 

Eartluj Phonphitt-i. The proportion of eanhy phosphataa 
doea not aeem to vary much in duwase. Dr. fienoo Jonea has 
shown that, iu caaen in whioh the alkaline pho^tphalea arc In- 
craafted, there H no corre^iponding inorease in the proportion of 
earthy phas|jhate«). Much of the earthy phosphate eliminated 
in the nrine iii health is doabtlosa derived from the food, but a 
certain proportbn is lec five in the diaintegruiDa of the 
tiaaoe^i, eitpooially the oaseous tiHauos. An increaae of oarlhy 
phosphate is observed in the nrine in soina ver/ rare caaea of 
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diflflase, Id whioh the earthj matter of the bdtes ia abwvbad 
(noUftiei ouium). In odb eonte case of this JJinnwin. Dr. 
Benee JoneB (_Phil. Tram., 1848) obUdned indistmot evidanes 
of the preseaoe of chlorine, and enggeBts that in ftitore thia 
Babfltanoe shoold be searched for, as It may poaaiblj be dimotlj 
eonoemed in the removal of the earthy material from boiua. 
This specimen of tuine contained a peculiar Bnbatanee of an 
albnminooB natnre. In 1000 grains, there vere 1J)0 gr. of 
earthy phosphate; and the solid matter contained 1-16 per 
cent The analysis will be given in Leotore t, under AOnuuit. 
I have had opportunities of making analyseB of the urine in 
two cases of moUities ossinm. They were both well vawAai. 
and fatal cases of the disease, and the specimena of mine wen 
obtained shortly before death. The patients were quite bed- 
ridden, and the bones were so soft as to be readily indented bj 
the finger. 

41. This specimen of urine, from a woman aufl^riog from 
moUities ossinm, was sent to me by Dr. Ghambeis. The depoeU 
oontaioed oxBlate of lime, with numerous stellate masseB end 
separate crystals of triple phot^phate, Beaction, acid ; spe(uflc 
gravity, 1014. 

45. From acoso sentby Dr.Greenhalgb. Morning specimen. 

46. Night speoimen. 

Analyses. 
U 45 40 



Water . 971-9 


965-;i 


" 


960-88 




Solid matter 


28-1 100 


34-8 


100-00 


39-13 


100-00 


Urea 


5-0 17-7 










Extractives 


10-33 :i6-3 










Fixed salts 


13-88 43-81 


14-44 


41-49 


S-25 


13-42 


Eartby phospbs. 












precipitated by 












ammonia 


1-185 4-21 


•79 


2-27 


•4 


1*02 


Alkaline phospbs. 












precipitated by 












sulph. magnesia 












and ammonia . 


1-13 4-21 


■86 


2-47 


1-3 


3-32 


Triple phospbs. 












filtered from the 












urine . 




■Q5i 


-10 
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Tbe Urge proportion of earthy plinnpbfito in these aoalyses 
w ft vary interetitiDg {Bet. In the firHt, the e&rthy nctaally ax- 
oeedK tbe nlk&Une phoiiptiate; nod in the aecond, it is nearly 
equal to it. In heidthy nrino, the alkaline phosphate iisn&Uy 
ftmouiits to from ten to fift>3ea tiiacs »s much as the earttty 
pboBphuto. The ioorgADic s&Ils geoerally, are ia aonsiderable 
excess. • 

EzctM of Earthy rhoiphatf,'rh\v\\ has been shown so rRrely 
to exiijL, mubt h« carefully tlidliiiguished frani the mere deposit 
of ft certiun amnunt in an imtolnble farm. The earthy phos- 
phates vary c>i\^ri form an iniuilubte depngit in urine. The 
cbaraeters of tlieee ^olts will be described under Vrinary 
Deporits. It is barilly Deces&ory to observe, that the deposit 
doea nut dnpead neccsfiurily upon the excretion of an excessive 
quantity, but ia oflon due to a change having oocnrred in Kome 
of the oonatitncntA winch normally hold these salts in solution. 
A sranll qnantity nf dppnsit of earthy phosphjites tnakes It grCflC 
show in urine; and it ia obvious that a yerj- large proportioQ 
migiit be held in solutioQ in the nrine, and thu3 escape deteo- 
tion, nnless an nnnlysiH were raude. In the cuse jnst cited, ihe 
greater part of ihe earthy phosphate was iu sotuUou in the 
oruie. It is common enough to find the dopo-'tt in eatses of 
dytpopMa and overwork, and it h uften xpobeQ uf as indicating 
the dotltuctiou of ccrvuux uiutlcr. In these rondilionK, tliu 
urine often beconaes neutral or slightly alkaline, and tliin oaust-a 
the precipitation of the pboRphate. As before remarked, the 
qoanUly of the earthy phosphates is uot peroeplibly affectcJ 
by thoBo cireiimntaners which influence the qnantity of iho 
alkaline phonphnte : and, nltboiigh an exce>i!i of earthy phos- 
phate in nf ooniiiderable importance, its existence depends 
upon morbid actiouii of a ditTareut nature. A diet oampiwed 
of maab augar diminished tbe eartby phoRpbala in tbe uhna 
(Docker). 
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OS tA< i>rinei2>al PoiiiU to ht tueertainehjirom « Quaitftartw 
Analy$i$ of UHiu in DUeate. 

In olinioal investigation, the prineipttl points wbioh it is im- 
portant to ascertain with regard to the oharaetars of tike nrina 
are the following : — 
Quantity passed in twenfy.fonr honiB. 
Speoiflo gravity of speoimens passed in the moming and 

evening. 
Beaetion of specimens in the 'morning, and abotit three 

hours after meals. 
Colour; smell; consistence. 
Presence or absence of a deposit. If present, its mioro- 

scopical oharooters. (Lectares Tin, iz, z.) 
Presence of any of the substances to be described in Iiee- 

tore Y— albumen, colouring matter of bile, sugar, etc. 
Estimation of the quantity of constituents in 1000 grains of 
the mixed urine of twenty-four hours. !From these data, the 
quantities passed in twenty-four hours are to he ealonlated. , 

la lOOO gn- la 24 hn. 
Water . 
Solid matter . 
Organic matter 
Saline matter 
Urea 
Uric add 
Free. acid 
Extractives, etc. 

Alkaline phosphates, or phosphoric acid 
Earthy phosphates 
Sulphates, or salphuric aoid 
Chloride of sodium, or chlorine . — — 

In particular diseases, it is very desirable to ascertain the 
quantity of one or two constituents removed in the twenty-four 
hoars ; and very much valuable information with regard to the 
nature of many diseases might be obtained by a number of 
careful and exact analyses of this kind. It is not necessary to 
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fill up the above scheme in ever; case. In some, it wonld be 
desirable to know the amount of urea and uric add with pre- 
cision ; in oihers, the amoont of area and sulphates. In dis- 
eases of the nervous system, the exact amount of alkaline 
phosphates passed in the twenty-foor hours should be noted, 
etc. Before the investdgation is commenced, the observer 
should determine exactly the points he wishes to ascertain, 
construct a table, and fill up the several columns daily Crom his 
analysis-book. Every analysis should be made in precisely 
the same manner, and careful notes of the case should be re- 
corded daily. If possible, analyses of the urine should be 
made after the patient is restored to health ; so that the quan- 
tities of the various constjtnenta eliminated fVom the body in a 
state of health and disease may he aconrately compared, and 
the patient should be weighed at intervals while under ob- 
servation. 
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LECTURE V. 
Uscn: ct Disease. Soluble Substjlhues p&egent in UrdibI 

IN DlSZAiiE WHICH UO HOT EXIST IS TBE HraI.THT SeuILE- | 

Tios. Ai.in:MKN. Of TJetfctiriff Iks Prejienrf o/ Albums* ; 
Tettt : Nitric Acid : Heat ; Anomaltms lletnltA in Emplotf. 
ing thess Tetti; Apparent I'reience of Albumen in Vrine 
which contains now; Phofphate retemblinff Albumen: , 
Vric Aaid rcseinbliifg Alburieu ; Caaet. Apparent Ahsenct \ 
of Albitiiten ift Vrine which cotitains a Utrge Qimntit^; 
Canr.t. Cause «/ the Precipitation of Albumen by Heat 
heing prevented hy a Trace nf Nitric Acid. Otfur Te$ts 
far Albitmen. Oh Kxtimtiting the Quantitij of Albumin. 
Peculiar Suhttaiice in L'rine allied to Aibumen. Of tht 
Importance of Albumen in Urine in a Clinical ^Mi 
of view. Dropny in Ditease of the Kidney. Uos.i 
Tiitg. N(trie Acid. J!elkr'» Ten. Pctteuknfer't Teft, 
Yellaw Coiimr of the Cfiit, etc,, in the Urinary Deposit. 
SuiJAR. Ceneral iJkaracUTS of the Vrine m Diabetes. 
Diabetic Sugar. TeiU for Diabetic Sugar ; Moort's Tett: 
Trommer't Test ; Ban-cticilPs and other Soluttott$. Oh 
Teitinyfor Sugar when only Tracts are prefeiit. Circuvi- 
staitces interferinif with the Action of 'Trommtr's Test. Of 
the Yeast Test, Maumc7ii'a or the Penhloride of Tin ' 
Text. lUsinuth Teat. Of Estimating the Quantity oft 
Stigar ; valumttricalty ; hij Fermentation; by Dr. Garroii't' 
'Method; htf the Pofarifiny Saccharimntt'r. Circumntanees 
Uftdfr tchich Sugar tu excreted in the Uririf. Avnbjtes of 
Urine in Diabetes. Other Soluble Sudstakcks whicSi 
ARE KOT rilESENT IN HEALTH. LzOCDJE. XyEOBISS 

Imostte, Acetoke. Cystine, 

Oentlebcen, — ^We will now pass on to the consideration of cer- 
tain !3(>lutil>s subHlanceH not found in health; uiiuc, llic presenne 
of which is to b^ ascsrtfiined by tlia application of cheadcQ 
tetti. In jnanj- cases, however, otir fuiit aasplcion of the exisb 
enco of one of thene bodies is excited by oertnia pcculiiir cbo-l 
ractors Bflecting the depoBit or tbo colour of the urine, or by its] 
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peooUar smell or unnaaaUjr high speoiQo gravitf. The sub* 
stODOOS nferrecl to» being perfecUy solublo in tho flaid, aannot 
be dGtocted by microscopical examinaiioa ; but, in many in- 
stances, IT© infer tlieir presence from the microawpioal charac- 
ters of certain bodies tn the depor^it. Thus, LI10 detection of 
epithelial cells of a ^i3lIowiBh colour wonid lead us 10 toit the 
orhie for biUary colouring matter; if casts were foand upon 
miBmaeopioal examinatioo of the deposit, we should teat for 
albttmtu ; if Loml;e were preHeut, we ^LculJ suspeci tlic presence 
of sugar. In all cases, onr conclusionn must be verilied by the 
appUeaLioa of appnipriatu' tc'ntf, which we stall prciit-uUf con- 
sider. 

Tbe most important soluble BabatanecB present in tlie 
Drluu in diseaae, but ab)>eut in Lhe healthy secretion, are, 
aHmmm, hxliary conttUuents, imd sugar. Tbe clinical impor- 
tance of tbeae is so great, that they deserve your special 
■UexitioD. 



Tbe ocourTBnoB of albumen iu the uriue has been i-c- 
garded as a most importact pathulugical fact over aineu tbe 
connexion belffaen droprty and disease of the kidneys was cat«- 
blished by Dr. Bright. Albumen, it need scarcely be said, hi 
abHcnt frum thu utitiu uf huallhy porsons, olLbough now and 
then it may be lititected for a fihort period of time in tlie urine 
of iodiridoals who are not sulTvring from any serious or per- 
manent derangement of tbe health. The presence of albumen 
must always be regarded by the pbygician as a point of Kcrioua 
importance, akboU(;h at thu isame time, per se, it cannot b» 
taken as evideDi-e uf the existence of any organic lotion, unless 
it lias been clearly deteuted from day to day for a certain tine. 
Many of the catiscs which give rise to tlie eHCSpe of soruxo from 
tlie Tesiiela in other parta of tho body, independent of disease, 
^vjU doterniioe Its U-uusudatiou lluvngb the walls of the renal 
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capillaries, and, as a matter o( ooatse, it in]l be fantid in tba 
urine. 

To recogniiM! with certainty the presenoe of a snbstaace in ' 
tbe urine having so important a Leariog in tlie discovery oDii 
ioterprctation of certain niorliitl proseitaes, aa alhmaen, is obvi- 
ously a point of the uimost importance tn the practitiouor. In 
the ezamiDatioa of the urine of paUenU*, simple tests are at 
(mcQ applieJ, tu order to doK>rniiiie if this snbBtanoe be preseut 
or abHHtit. In thci mi^iontjr of oases, suQh iuformatiou in easily 
obtiiined ; but oouasioaaUy an inetance occurs iu which, without 
gru'at care, an erroneous couclusioa is likely to ho arrived at 
after the orilioorj tests have boea upplicd. As Ui)b quoation is 
ODe of very ^reat practical importance, and of much ioterost, 1 
propoao to consider it at somewhat greater length than is 
u^tial iu works devoted to the clinical examioatioti of urine. 
Tbo reactions to which I Bholl refer am not imaginary, but 
liBve actually occurred ; and 1 have knowo instances in which 
albameo was btated to be abseiit whea the urine uuntained o 
large quantity j stul other spetimeu?! have fallen under my 
notiee, wliicli, although they really conlaiood none, yielded a 
preci]ii[ato having many of the characters of ulbumcn. 
tig then iDvestigate the phenomena seriatim. 



TeiU /or Alhwnen in UriM. 

I. Alhtitnen i$ usually precipitated from itt solution upon the 
addition of a few drops of nitric acid. Heller rocommandod 
that tbo acid aboold be allowed io flow to the bottom of the 
tubs cotitainimg tbe urine. In this manner, three strata are 
fomiod, the lowest stratum oonF^iating of tlie pure auiJ, above 
which i& UiO precipitated albumen, whils the upper stratum 
coDsiEts of the iliiid coutainiog tbc aUiumeD uncoagnlated. 

3. Albumen is iilw generally coa<fuiated by the tippUcatiou of\ 
heat (IW to 107" Tabr.). If very dilute, a higber temparB' 
turo is required. Tbe best way of testing uriue by heat is the 
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fonoviQg : — An ordmary tost-tnbc ie about baU ilUcd with the 
nriDe, and is to be held b,r tlie lower part. Heat ia appUL^d to 
a point near tho mrface of tbe fluid; the tabe being shaken a 
little at the tinjc, to prevent the glass being cirticked. The 
slightest precipitate cannot fail to be observed, as the fluid be- 
low remains perfectly unchanged. When urates are pre-rent, thia 
plan is Tcry nsefal, as wo get three distinet strata; the npper 
one formed of coagulated albamen ; the next dear, in conse- 
quence of the selation of the urates at a temperature some- 
what below that nocesBary for the coagulatioit of the albumen; 
and lastly, the unclianged orates. 

3. If the solution of albumen be alkaline, no precipitate tctU 
he produced by heat. We are, there/ore, generally directed to 
neutralide the alkali lif an acid before heat ti applied. If ex- 
cess of acid be added, the albumen in, of course, precipitated 
in the insoluble lorni, without the application of heat. 

Frequently Bpeciracns of urino are met with which exhibit 
ooe or more of the following poculiai-ities, which tend either to 
make us believe that albumen is present when it is not, or 
canse us to conclude that it is ahsent when the urine con* 
tains it. 

1. Upon the application of heat, the specimen may become 
turbid, in flonsfqm^nce of ihe precipitation of phosphate. The 
reaction of the urine in this case wotdd generally bo 
neutral or feebly alkaline; but sometimes urine depointing 
phosphate on tho application of heat is of a decidedly auid 
reaction (Lecture in). 

3. Upon the addition of nilrio acid, the specimen beoomefi 
turbid, in conaequenoe of the dnaompositinn oF tlie urates held 
io nolution in the urine, and the deposition of uric aoid in a 
granular state. If the acidified urine he boiled, it usually be> 
comes dear with the development of a pinkish or brown colonr, 
consequent upon the decomposition of tliu uric acid. 

8. Upon adding nitno acid to some speoimcns of urioQ of 
high Bpeciflo eravity, ao aboudant precipitate of a crystallioo 




ebartctor is prodnoeil. This oonaista of nitrate or nrea, aod b 
easily recognised by its crjetanine character. It seldom appears 
iraino<UBt«ly, and 18 hnriUj litt'ly to be mistaken for allmtnrn, 
except by a moat superficial obHerver. 

4. After ndijing a dmp ^r tno of nitric ariil tn nrino sus- 
pected to contain albamen, m order to reads>r it dtstinotlyRcit], 
no prfcipitate u produced upon boilinff, altttough a large gturn* 
tity of ali/unie:* may be present. Tlda is constant in all epea- ) 
mens of albumiuoas uiine, and shovs the importanc>o of n^rer 
boiling arine suspected to contain albumen in a tube vhiob 
may oontoin, by oeoident, a drop or two of citrio acid. 

6. Cubeb5, pojinitio, and some other rewnons »nbslanc«s, 
taken inteinally, arc said to give ririo to precipitates in tbe 
urins wMob are liable to be tniMalcen for albutnen. 



A Precipitate pro^uwd in Urine containing no Albumen. 

Photphate resembling Albumen. The precipitale of phoB- 
phates is very readily distinguished from albumen by ItR boIu. 
biljty in a little acid. Upon tho addition of a few drops of 
nitrie acid, the turbidity instantly disappears, and the aolutioo 
becomes perfectly clear. 

Uric Acid retemblin^ Albuviea. When a precipitate of 
tirio acid in c ininnte 5tat€ of division i<) oansed in con- 
beiuenco of the decomposition of tbe urates by nitric acid, 
its naton may be ascertained by allowing the mixture to 
stand for some time, when tbe rainuto grannies gradually in< 
cieaae iu size, and at length become crystals, tbe oatnre of 
whitli is at once reco^iaed upon microscopical examiuation. 
In some casea, the eiyetals may bo Bean to form under tho 
mioroseope. TbiH precipitation of uric acid on adding nitric 
aoid often leads to mistnl^fia, and albumen is i^lated to be 
present iu urine which reatly does not aoBteio a trace. Several 
cases of tbia precipitate have occurred to myself, and I linvn 
beard of many oLhcra in tbe practice of friends. It has hap- 
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pdced io the n-arils of our hospital, tliat th«i precipitate pro- 
duced liy uitxic ttcid baa beco inferred by Lbo cliuioul dork to 
eonsiftt of albumea, vrhcu f^ubscqucDlly uo prooipitato could be 
obtAiDcd. The fallacy 'was explained b; careful examination 
afietwards. 

Dr. G. 0. Boea has mot with urico aSordlug this procipitato 
oi uric acid on the addition of nitric acid in cases of typhoid 
tdiw. Most of the inslances which I have mot with oc- 
outred in caaes of Hvar-affection. I extract two or throQ, 
an examples. 

Urine from a Patient tufferintf from large Hydatid Tunwntn 
of thi Liver. A Rmall quantity of the urino was 0)tereij, and, 
npoaihe additiou of a little tiiirio acid, a precipitate was pro- 
daced After staQdlog a liltlo while) this woh examined by the 
nticToscopc, and found to consist of minute crystala of unD 
Lcid. These were diiiM)Ived upou the appUcatioo of heat; but, 
ks the soluUoD cooled, they were depasited again in the form 
tf uucb larger crystala. 

A gpeuimeit of urine exhibiting the some peculiarity con- 
luned axceiis of urea. Upoo the ailditian of half its balk of 
litxio acid, the mixture became nearly aalid, from the forma- 
ion of crystals of nitrate of urea. The deposit io this in- 
ttance conidfited partly of urate of s.oia. 

Another cxantplo, of which I have kept notoa, oceurred in a 
nan aged 10, suffering from rhctimalic fever. The urine tu 
Mnd, speciilo gravity 1027, and contained much crate of soda. 
-bo practitioner who iirst saw the case boiled a portion of tha 
uinc. It remained clear; and he eaid, therefore, tbat it eon. 
bixtei no albumea. A physician aftomards tested a portion 
(f the same uriuo with nitric acid; and, finding that au abua- 
chnt precipitate was produced, aCQrmcd that mucb albumen 
1MB present. The deposit prodaoed by nitric acid was fuund, 
2k Bnbiieqnent examiuatJon, to bo dissolved by heat ; and, wben 
aponion was examined in tho mierosoope, its true nature was 
dioided by the presence of numerous uric acid crj'staU. 
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Ko Precipitate produced in Urine eontaininff AUtam^i, 

Albumen not eocgutated bg heat tehen a IHtU nitric cKid it 
present. Upon tbo carcfal addition of a drop of nitric noid, the 
precipitate ui first formed when the acid comes in coQtact vritb 
the urine, slowlj dissolves as it descends towards the bottoo. 
Upon boiling this acidified lolution, no prKipitata of aibumin 
win take place. Upon the further aOdition, however, of ntaic 
add, the albumen ia precipitated. 

This reaction has often led to mistakes. Nut unfreqniuU; 
albuminouB nritm has been poured into n t»st>tnbu which con- 
tained a trace of the nitric acii rtuimining from some pr«viotis 
experimeDl ; and, upon boiling the inixluro onder these c^tud- 
Btances, no precipitate of albamen has occurred. If a fsw 
drops of a dilute solution of nitriu acid be added to a portiis 
of albuminous urine in a teat-tube, and the mixture boilei, 
no precipitate will take place. In fact, the addition of a littb 
dilate citrie acid niU prevent the coagulation of albumen \f 
heat. Dr. Banco Jonea was, I believe, the first to oxplaii 
this fact, in a commtimeatirtn to tlie editor of the Medicd 
Gazette (vol. xivii, p. 2B(>); and, so fur as I can aseertain, ni 
other explanation for the drcomatanco than that ofTercd b* 
him has been given. Dr. Jonoa thinks that iho solntioo d 
the albumen in owing to the formation of a nitrate of albumei 
which ia soluble in a weak solution of niirie acid, even althougi 
boiling, but insoluble in a mixture of acid of taoderate atrengtl. 
Dr. Benoe Jones has also shown that albumen is not nlvray 
precipitated from very ocid urine upon the application of hen. 
rtom obsonrations 1 have mads, hawever, T have been led ^ 
conclude that the above result depends rather upon the decotv 
position of the phosphates by the nitric acid, and the conai- 
quont development of free phosphorio acid in vrhich ncd 
albumen is froolj- soluble. This view has teen conflrmd 
by some experiments which I made some time since on tie 
snkgeot, and whieh have tdaod been many timea repeated. I 
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weak solalioD or albamon vaa trebted witli a. few drops of 
cUIoiiilu uf calcium, Bud oTtttrvrBrd^ with a liLtle ommoma. 
After having stood for twfiQty-fLiur houis, it was UUcrod. In 
thin manner, any soluble phosphates present Trere Temoved. 
The solution -was tbcD tested as follows : — ' 

1. Albumen was prooipitatod by the application of heat, or 
by tliB addition of nitrio acid, as usually occurs. 

a. A very small qaantity of dilute nitric acid did uot prevant 
tlie ooagtdatioD of Lbe albameti by beat. 

8. After the addition of a few drops of phosphorio acid, tha 
fluid DolongLT coagulated upon buitig boiled. 

Some of the same tioludou aa tho above, which had not 
beon treated wiLh chloride of calcium and ammcaia, afforded 
the samo results upoo the apjiHcatiuu of the twttii as other 
elbomicoiu solaliona. A few drops of a weak solution of 
nitrio acid, or a little phosphario add, prevented the procipita* 
tiOD of the albumen by beat. The addiLiau of plioaphoric acid 
to an albominous solution, or a eelublo pbosphate and a little 
nitric acid, prevented the precipitation of the albumen by 
licat 

These results, tlierofor», led me to ooooladn tliat a trace of 
nitric acid prevents the coBf^ulation of a moderately strong 
Bolution of albumen by heat, in consequence of decomposine 
the phoaphatcB and setting free phosphoric aoid, in which the 
albameti is soluble. When, however, excels of nitrio ncid is 
added, its action predominates over that of the phosphoric acid, 
and the albumen is precipiiated. 

At the aamc timo, it muEt bo admitted thai there ore ecToral 
fiwta connected with the behaviour of weak solutions of albu- 
ueD with acid, and under the iutlucnce of heat, which ore cot 
satisfactorily explained ; and forms of albumen having differtoit 
naotioQS are fhim time to time mot with. The whole subjeot 
reqtiire* further careful inresligation, 

Seberer describes a variety of albumen which is only impet- 
feoUy coagulated by heat. It is probable, however, that many 
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of tbo pccQlior reactionB mBt with frum time to timo depend 
upon the proseoce of other substaaces diseolred with the aibQ' 
men, rather than upon any peculiar proporticH of tlie albumen 
itself, or the exiatence of a variety of tliia sobstBDce. 

OthfT TcxlH Jar Albumen. Albumen is precipitated tram its 
solutions b; aleoliol, aluio, ortJ many metallic soltii, as those 
of lead, inercary, copper, aod silver. Bichloride of mcrcuiy ii 
employed as a tost, nod rorrocjaoide of potassium prccipitnles 
a uolution of olbumco to vrbich acotie acid has been added. 
These sails will, however, produce precipitates iu aolatioaa of 
other subRlaucu:^ ullii^d to albuuioii. 

On Estimating the Quajiiit^f of AUtwaen in Urine. The 
quantity of (dbumeu varies much in ditfereut oases, sometimes 
amoanting to a mere trace ; while, in other iustancos, a 
proporliou not much inferior to tbatprceont in sonim has been 
met with. In order to estimate the quRUtitjr of albumen, it is 
only uocesMtry tu add fumiio acid, and heat the urine in a 
Kfater-batli to a temperaturo of 194", or until it boils. The 
prtjcipit&tc iu to bu coLleotod on a weighed filttir. well washed, 
dried, and weighed. Xho albumen always contains a small 
quantity of enrtby ealts, which are obiained by incincroticn. 
The residue must bo deducted from the weight of the dried 
precipitate. 

Atbumirioui Urine, from a patient with acute inflaiiimation 
of the kidney. The duposit contained numerouii graoular, j 
coiMtB, hut no fnt-cella were present; spectflo gTavity, 1015; iicid. 
The nibumon coagTilatoil by heat and nitric acid. 



Analyait -IQ. 






In loo pan 




of ooLids. 


Water .... 052-00 




S^d matter . . . iH-m 


100-00 


Urea .... Vi-Oti'i 


aT-19 


Aibamen, mucus, and uric acid 1 '^■'■H^i. 


4000 


Extractives . . . Vi-Htii 


■m-m 


Alkalbe salts . . . ti-7S4 


5-80 


Eortbjr salts . . . *UdU 
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New Subttanee allied to Atltumen. Dr. Benca Jones ob- 
tftined a new sabstacoe allieil to albamen from tho nriiis of a 
patient (undor tlio care of Dr. Wfttsoii and Dr. Maclntyre) 
fcDfTering from mollities osBmra. The urine vna aliglitlf acid : 
Bpeciflo grarity, lOW.'J (Phil. Trani. for lfl48, p. 66). The 
deposit consisted of ptioRphale of lime, oxalate of liiue, and 
cjUndera of fibrine. Phosphates were preoipitflted by heat; 
bat tho urino was cleared by adding a drop of acid. No pre< 
cipttato was prodnced by nilrio acid -, but, after being beated 
and left to cool, it became solid. Tlie solid mstt^rial was w- 
disBoKeU by beat, and proeipilattid again when ibe mixtore 
beoaitto oool. On some dayn, tbn nriDo aoagulalud by boiling; 
on others, prolonged boiling produced no ohange. A spcci- 
meo, which did not coagnlata by boiling, wab carefully ox* 
amined. It waa acid; spccifio gravity, 1030.0. It contwnod 
mncb urate of ammonia, pkoaphato of Limd, and oxalate of 
lime. The nriue contained^ 

Wal«p 

Solid matter 

Nov substance . 
Urea 
Urio acid 
Eanhy phosphate 
CblOridtJ of Hoditim 
Sulphate of potash 
Allca l iuB phosphato 

The new sabstanuo was precipitated hrom tlie nrine by 
alcobol, well wasbed, and nltimate analyies were made. It 
contained l-Ol> per cent, of Holpbur, and '2U per cent, of phos- 
phorus. Thia HnbBtnrice i« the hydrated diutoxUU of albu- 
men. It was soluble in boiling water, and the procipitute pro- 
duced by nitric ncid wu^ redis-solvcd by heat, anil it formed 
ogain as the mixture aooled. A Himilar subslanee occurs In 
small quantity in pnti, and in tlie secretion from Iho veweulie 
Mminalcs. The urine contained 60-07 parts per lOUD uf thia 
inbalano^-an amoont equal to the quantity of albumen in the 
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blood. The patient vas pasging nbont thirty.fiTe ounces of 
luiQR daily, irliieii would conUin upwards of 1000 grains, or 
more than two ounces of tbis new material. 

Dr. Benee Jonea recommemls that tliis tnibetanca should be 
Iqokcd for again ia acato cases of niollities osiiium. He sug- 
gests that the redcleniii|( of the urine upon the addiUon of 
nilrio acid miglit lead to its dnlection. 

0/ the imporlance of AlliMmen in the Urine in a clinical point 
of view. In the majniity of casus, in whicli the oriuo contuoa 
a very large qnaniily of albumeu, and OBpecially if tbe urine be 
of specific gravity of 1020 or higher, the inference will be tbat 
tbe case i'^ an acuto one, uud that tbu largo qaantity of alba- 
men has not l.eeri pflssiog from the kidney for any length of 
time. Ey far the nmjoriiy of theso acale oases recover if the 
patients are pUood under fuvuuralile circumstaQe(^s. In some 
instanocs, however, the cu-culatioD through the kidno; beoomoR 
more and more ohslmcted; tho urinary constituents acoumulflte 
in tlie blood and seriously impair the varions actions going on 
in the body, and GBpec'mlly nSect llio nervous system ; and 
deatli results, prohaMy preceded by coma and sometimes by 
coDTuUions. Occasionally pus is found in oonsiderable quan- 
tity in tbo uiinifcrouE tu^cB. 80010110108 tbo acute Btage 
passes off, and the albumen, altliougli it diminishes in quan- 
tity, does not entirely disappear from the urine, and the acute 
attack afterwards proves to have been the coram onoem en t of 
cliTonia kidnepy-disease. 

Tf the quantity of albumen be small, amounting merely to 
roilkincss or opalcssconco when boat is applied, or nitrio acid 
added to the urine, and especially if the vrmn be palo and of 
specific gravity 1013 or lower, we sbould suspeet tbat the ieaion 
giving rise to tbe escape of the albumen was chroDic, and voold 
uUimatoly destroy lift^. If the proportion of urea to tlie oiher 
constituents of tho solid matter were large, wc should form a 
more favoorable opinion than if the percentage in the solid 
matter irere very much less than in health. In Ihu latter cose^ 
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a great part of the rena! stmctnre would probably be involved ; 
liut, iu tbc formor, tbcro would bo reason to tiimk (lie diseaao 
had onl; atToctod a ccnain nambor of tbe socteLiu^' tubules. 
There are, however, soine excoptioafi to these general state- 
meata. ratieoU bave passed Buiall guantitiefi of olbamen in 
the luino for many moDtbE, and it bas cttWwardti di&appearod. 
In other casQs tbe progress of tho (iiseai^e is exceedingly 
alow. I have Jaiawu a man pass urioo of the character abovo 
meotioned for upwards of twelve years ; and I believe that tbia 
might go on for twenty years, or even longpr, the patient per- 
haps dying at tattt of some other malady. Under favoarablo 
circumstajiceE, the life of patients saffering from certain foTTOS of 
chronic kidney-disease may undoubtedly hn prolongod for years ; 
bat it, must always bo bomo ja mind lii&t tiacU peruonB ore more 
likely to saffer fcom exliaaHting indvienccs, cold, fatigue, etc., 
than others; and an attack which wuuli cauue no alarm for 
the safety of a man previou&ly in good bealtb, might be rapidly 
fatal to thorn. 

It is vety important that the medical offiears of Life Insnr- 
anccs ahonid be aware that there are many instsnoe^i of persona 
havinj^ chronic diai^ase of the kidney, who ars not thomselves 
awitro of it. Neither it; there iu many of tbeee caeoH anything 
in the appearanco or history of the person that would eaUHO 
the phyaJciau tu HiiNp'Cct tho truo nature of the casn. Tho dia- 
cov^r^' of albumen in the urine, or of ca!it3 iu the deposit, ia 
aomeUmeB the ocly point which loads tbe practitionor to a aor- 
rect knowledge of tho doubtful nature of tbo life. Now, if odo 
of tbcBo persons exporiODccd a scvero attack of catarrh, bis 
life might bo endangered; and any exposure to cold woald be 
very likely to set op acute inllammation of the kidneye, already 
impeured by disoaso, and thus prove fatal. Tho only way to 
diaeover suoh a condition, is to institato a careful oxamioatioo 
of the urine in every case ; but, to cany thin oat practically, it 
must be eonfessml there are many difhcuUies and objeotioua. 
A mienMCopio axaniQation of the deposit in the urine will 
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_ Aaily tlirow icnoli Ught upon ihe oase, and enable as to 
AngBDso tbo condition with ranch greater precision than Ib 
jHnsiblo from & mera clieuical examiDatioii. We oannot be 
too cautions in arriving at n prognostB id theso oasots. Ereiy 
eiroiLinBtanc(> ounnecteil witli tlia indirulual cate most be care- 
fully considereil, end tbs atjibe of nutrition, the progress tbe 
disease has made in a given Umc, the state of other organsi 
the conBtitution of the pati^Dt. his circnmstancia^, temperaraaDt, 
etc., must lie passed in review, Eveawith the greatest care, 
we shall B&ldom feot Jusliticd in ezprcssing hut hut a verj 
guarded opiuiou as to the proboble duration of life. 

Albumen is always foond in small quaotitj'* in urine contain* 
ing pus. Wq shall therefore meet n'ith it in cosob of inflam- 
nation of the pelvis of the kitlney (pyelitis), and in cases of 
inflamniation of tbe bladder and of the mucoaa membrane of 
the orinnry organs g^nerulljr. Whenever blood is present in 
the urine albumen in detccLed ; far, if blood -cocpuBolaa eeoapa 
ft-om ruptured capillaries, a certain quantity of serum must at 
the same time pass through the samo aptirtaree. The colour* 
ing matter of tbe blood m itometime parsed in urine in a state 
of solution ; but in Ibis case, also, a certain quantity of albu- 
men 19 present. 

!Dr. Bence Jouei detected albumen in tbe urine of a patient 
who passed sperm atoi>:oa. I'he urine passed in th& niorDing 
Doctained spt'nuat.o^oa and albumon. Tbo eveuiog speoiraeo 
ocmtaiuod neitbor. Un a subsequent examination, no albumea 
oonld be detected. 

1 bavo dctijcted albumen in many cases of pneumonia during 
the period of hepatiaqtion of tie Inogs. It is present, also, in 
the specimens of urine brat patised after tbo period of snppres- 
Bion in cholera. In somo casca of acute rbeuniatism with 
pezicardiUs it is observed; end it has buen occasionally de- 
tected in oontmued fover. In puerperal fever it is often met 
with, ami in puerperal convulsions it is almo-^t coDsCantly pro- 
sent. Br. Lever found ibaC it was absent in onlf one coso out 
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of flitj. Tbepressaroof the gravid Qtemsisprobublj'acaaseof 
the albuminoii'i urin» met with in Home casen nf pn^nanrjr, 
bnt it cannot alwajs he referred Lo tba same oniiae, for it 
oflcara at an oarl; periud of pre({iiai:cj, vben the atenia is too 
Nmall in Rxert mucli iircNsure. Br. Tjler Stnitii couKtilors tliat 
it 18 to b^ accounted for by an iaflucQce exerted upon Uie 
uorvcs, 'iD Lhosti caues in which it is not coQQOcted with organic 
disoasQ. After intormiitoat forcrs albumoD ^qacoily oscapes 
in the urine. In caseH in wbicb any physical impediment to 
the retorn of blood in the eronlgent veins or inferior cava 
exists, and in some cases of obstmcted portal ciroalatioD, as in 
cirrhosis of the livert traces of albmaen may ba detected in tbo 
urine. In ano-irtia, and in cases of drtipsy depending upon an 
hnpoTerislied 9lat« of the btood, albumen is often passed. 
Sometimes a large qnantity of blood extractive matter is also 
pres^aU After long continued ha>moiTliage«, when drojwy 
occurs, we not nnfreqiienUy t^nd albumen in the urine. In 
these cases it does not depend upon IddDey-diHeai^et bnt npon 
the atato of the blood. Jtuit oa oemm escapes from the «apil- 
lariea of varions tis^uen of (he body, it is prone to trnnsiide 
through the renal vessels. Lastly, in persons who havn suffered 
for many years from affections vhich produce alterations in 
the capillary waits, albumuu may pass off in the urine; and 
tovards the termiuation of exhausting diicaitcs It is frequently 
pre&cct. 

In those caaes in which its presence depends upon obstrne- 
tioD to the circulation in the kidney, the impeiliment may be 
/wnciional or ttmporary, or it may bo organic and permnnent. 
Ai examples of the pivseuce of olbaraen depending upon tem- 
porary {congestion, may bo addaced certain cases of poeunionia 
aodcbulera, ca^e!iufai!UtedrDpBy,aiid of dropsy conscqiieut npon 
wsoiUtina, vitli many others. Fatty degeneration and obronio 
DOphrltis may he brought forward as instances of stniotaral 
diSMW, which p^rmant'Otly affiuts the oiroulatien of the blood 
tlirotigh tbs kidney, lo oa to OAUse albumen to iFansude 
throogli the capillar; vessels. 



In the majority of cftsos, tbo tosscIs of the Malpighiao 
tail (loDbUess ronn the precise seat of tlio escape of albamen ; 
but there are reasons for believing that a]btiiiten sometimes 
' passes irom the cnpiHaries Burroiincling thn coovolated portioB 
of the uriniforooa tabe^, and in Bome instances from thoM in 
contact with the atraight portion. (Archivemf Medicine, roL 
i, p. :iOO.) 

In innet caaea in which albnmen occurs in the urine, cants of 
the uiiniferous tubcti are altto found ; for with the senun a cer- 
tain qaauULy of oofl^ulahte material transudes, and thia be- 
comes &olid while it lies m the tube, of vhicb it thus talces a 
mould, and entangles in iu moshes any locso bodies, aa parti- 
cIbh of epitht-lium, etc., which may happen to be in the tube at 
the time. In the iU'st series of oases uUuded to, costs aro often 
absent, or, if formed, they oro porfootly tranaparont. On the 
other hand, where the structure of the Iddnoyis altered, the 
caiilH often aSoid evidence of the nature uf tlie lo&ion. Wo 
shall consider thiii part of the 6ubjt>ct in tbo next lectiuro. 
AlbuMOn is, however, often prci»out wiUiout any depoait, so 
that for itfi detooUou wo musl ruly solely on chemical tests. 



BtLZ. 

liVhen nmch bite b present in urine, it gives to the 
gflcretion a very durlt yellow colour, which is even more dis- 
tinct when thin laycr<i aro pla(<nd upon a perfectly white surfaoa, 
as on a plate, than where a coDsideruble bulk of urino ia ex> 
aminecL 'Ihia arises fin^m the presence of the colouring matter, 
which has received tho name oF liUverdin. It may lie completely 
removed from any solution contaiumg bilo by causing it to filter 
through a layer of choreoal. The presence of bite in urine la 
commonly observed in caaes of jaundice. From some cause 
or other, as from pressure upon, or olu^tractiou of, the common 
duel, bile is partly or entirely prevented from escaping into the 
intestine. The gall-bladder and duct soon bncome disteoded 
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rby the BCcamolation of the secreted bile, vliidi, finding do 
I fiscape, i» reftbaorbed, no doubt, partly by the veins aad partly by 
the lymphatics. It thus pL-tses into the blood, and is partly 
deposited iu Lhe tissues and piu-lly cairicd off in tbe urine. 
Tbat Bcsreely nny bile passes into the iDtosiine, is proved by 

tthe pale colour, offensive odour, and clay-like oonsiswiicB of 
[the fiBcefl. C«s«« of jaundioo oaaB«d by a temporary obstruc- 
ition in ibe onmmon duct ore vary coraraoD. Tbe urine iii often 
>of a very dark y«llr>w eolonr, and remains no far two or tliroe 
weeki or a montli, when the bile geuerally pu-sses into the 
inteiUne by its Dormol cbaonel, aud tbe patient ^oan recovem. 
Small and accasional doses of mercoiy, with dilute acidn, ex- 
pedite the recovery of these oases of simple jaundloe. In cases 
depending npno permanenl closure of tlie linut, as from tbe 
predMure of a tumi^ur, iinpKCliou uf a itall-Hluue, etc., the jatui> 
1^^ dice ooulinurH, and bilo passes off la ibu urine a» long ah the 
^b liver relaliis the power of Bocreting bile. The presence of btla 
^^ in the urine is due to the kidneys taking upon theniaelves 
to a certain cxtuut Uiu ojllcu of thu livur when the health/ 
aecreling fanotiou^ of this glaud ard iiuerf^red with. 
^^ Several t«sts have lieon prupostid for tb» dtitecilou of bile ia 
^^nline. The effiuacy of soino of thaafi testa depends upon a 
^^change beicg produced iu the oulouhng ma'.tbr; that of othtin 
opon alteratioDB of tbe resinous acids. 



For Deteeting the Coiouring Ualttr of the BiU, 
1. Th« Nitric Acid Tat, This may bo applied in tvo 

(a.) A few drops of tbe biliary urine are to be poured upon 

^ a white plat«, and a drop of nitric acid allowed to ftill upon it. 

Il» ibe aeid gradually mixea with tbe snrroanding tlnidi a play 

*of ootonrs, coiumtmcing in grriin. passing through vuriouK 

»badCBt and tcrminatiDg ui red, will bi^ obtionred. 

(A.) A portion of the anae is to t>e placed in a te^L tube, 

L 
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*nd tKfttod u bflfora. Jf miiob hila bo pKMDt, a bluiah-gnsa 
cotoorat first appear*. This is •uooeeded by varioua sliadM. 
tmtil Ihe plaj of oolours tennioales in red. 

U. lltltei't tett oontisw in n^liling to the Baspeotod urioe a 
fow drops of D solatioo of albumen, and, after agitation, a little 
nittio acid i» addad. Tf tha eolounnf; matter of bile is preuati 
the flooculi of albninen whiali are prucipiLated will poness a 
dull grsep or blttl^b colour. 

Mot tiiirrt>i]ii«ntl;, the albuminoa« flooouli, when tluom 
dowD by Ditrio aDid, ar» muru or ]ox4 coloured in conuequeiXN) 
of tho action of the nitrio acid on tbu KotouriuK matter of the 
urioe (uroxanlbiod). The colour la sometimoa roddisti, soma- 
times of a hhiiRli coluur. Tliis change is oot anfruquantlji 
observed in albumiuouFt urinu : uu>i Dr. Bashoni oouHidurs it a 
conditioa of vcty unfavourable sif^nitlcance, and Jiiatt^B that la 
hail met with it taost froquoully ia thd acute formsj of renal 
diteafio {On Dropgy Connected wth DUcati of the Kidnofiti 
p.iH). This r{>ac>tii>n mni^t not be mUtaken for that dopeDdeolj 
upOD litiar; colouring uatter. 

'1. AfU>r exposing urine to tbe air for a dar or two, orystAla of 
triple pbotiphata are formed, as is well known. If bilo pigment 
lie present, these crratals have a jeltov tinge ( Uossall, Tht 
t'Vinfl, page 27). 

Tbu tlirea t«sta just described enable us to deteot onljr tba 
oolauring matter of lbs bile. 

4. In urine conUiiiing bile, the prectpiUtfi produced hy Ui4 
ftddiUoa of acetate of load has a ^eUowiah ooloor. 



For DeUctifig the Biliary Acida. 
5. P^tenkO/ei*! Tat. If albumDu be preeont, this most be 
OOftpUftted, and separated b; filtration. The tirine ib to be 
treated with about two-thirds of lU bulk of titroog snlphurie 
acid, vbicb is fioo Sram sulpburous acid, adding the acid drop 
by drop, to prevent tlie tempi'ratnre rising muo}! obove lOO" ; 
a Utile sugar or a drop or tvro of sjmp may now be added, to 
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the mixture, aad in the coorBe of a minuto or two a violet 
tinge will occur if bile be present. This teat in aot perfsetly 
•taiXHtaaiory, siaae it is very easy ta obtain a reddish colour by 
tLie acLiou of the acid upou the sugar if albumen and no 
bile iR present; moreover, oil of turpentine, oil of idmoiis, and 
of cloves, with other sub&tanoes, yield similar resuUa. In all 
theso oose^, bowever, the colour is not bright like that pro- 
duced when bile is present. The action of the Bulpliurie acid 
on the ^ngar alone produoes a brownii^h-red, but this cannot 
he misLaken, as the colour is vprj' different from that, developed 
by bile. I recommend everjooe to become familiar with tbeSd 
eoLours, by going through Iho cxpeiinLcnts for himself by day* 
light with a dilated solution of bile. 

The method of applying this teat has been modified by Dr. 
Felix HoppCf whose plan nnswors exceedingly well, and is so 
delicate that the »mall<3a^t ijuantity of biUary acid can be de- 
tected with the greatest certainty. The urine suspected to 
flontoin bile is to be treated with excels of milk of lime, and 
boiled for half an hour. The clear fluid obtained by filtration 
is evaporated nearly to dryness, and then dooomposod with exce&a 
of strong hydrochloric acid. The mixture is U) be kept boiiing 
for half an hoar, nod the aotd is to be removed ftom time to 
time, to proveut the epurting which would occur if Uie mixture 
became too concfintratBii. When completely cold, the mixture 
is to be diluted with from sis to eigbf. timeii its volume of water. 
The turbid aolutioa is to be thrown on a filter, and the rasinous 
masa washed until the water runs through quite colourless. 
The iuMolDble masa ia next to be dissolved in spirit containing 
90 per cent* of real alcohul, decolftrised with animal cliurL'oal, 
again filtered, and evaporated to drynesii uvar a wAter-batb. 
The yellowish resinous reeidne is pore choloidic acid. By 
WArming it, it emtta the pecnllar musk-like odonr. It ia to be 
dissolved in a little caustic ^oda and warm w^ter, a little sogar 
ndded, and three drops of concentrdted salphurie acid are 
allowed to fall »lowIy into the mixture. The rdunoua aoid is 
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nt flnt preoipilAied ; lint aflrrwards iht flakes adlierins to the 
i;la8J4 are slowly disuolvcd by the addition of more snlpfaark 
acid, aail ft perfectly clear Hn'xi, of a bp&atifnl dark tioIoc 
colour, is prodnred. (Virrhow's ^rcAir., toI, xiii; Arehivet vf 
Medicine, vol. i, p. 31tt ; Abstraot of Kiihoe's Paper gn Xcimu, 
byBr. G.Soolt.) 

fl, Evidanct a/Bilf Ohtainfd by Nieroteopleal Examination. 
It llio nrine cnntain nny epitbrlifll evils from tho kidooy, m is 
nsuall; the ca^e, microBCopicol exatuinatloQ of the deposit will 
at once tdiow tbe presence of Ijilo, as the cells have a bright 
yellnv lingo. The cxiateDM ot this tinge proves oonelasivelj 
the f reseace of bile colounnR matter ; but ILr nbAonce cannot be 
rcgiirJed as satisfactory proof of the urine being frco from bile. 
In cases of kidocy disease, when bile is present in the nrine, 
the eaais, when examinod in tlie microscope, are tteen to have 
a deep-jellrtn' tinge. 



SnaAB. 
f^uitar IB nftt pres^ni in henlthy urine. Opnaaionftlly. 
however, tr&ceii of this sabstance are mot with in the urine of 
persons who an cot BulTeriag ttoia. any particular symptottia. 
Tl may bo excreted for daya, or even for a fcv veeks at a time, 
in HwaW proportioii. It does not follow that all snch oases are 
to pftgs into confirmed diabetes, but they shonld be c&rofnily 
watched by the pruititioner. Sometimes, allev abstinence 
from food for some hours, a meal, eonsistine entirely of starchy 
matter, will ean^c sugar to appear m tlie urine, nnd if a por^on, 
iiuder tliese oireomslaiiws, take b quantity of caiie-sugnr, a 
tfimpnrary diabetic condition will bIthosI certainly be produced. 
Lnslances, in which i^ugnr ha^ been detected in the urine daily 
for aeveral weeks, and recovery takeu place, have occurred. 
UiabcleH may laHt for many years, but generally it causes death 
in from one to four years. Altbouch much light hiia been 
thrown npon the proJ-aotion of Bugar in the* fminial body of 
late, no satisfaoloiy exphinatioD of ititeo cases has yet been 
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offored, nor do v/a know aoytliiog o( the eonditioa of tbe 
syslem which preoetles and ushurs in tba fatal form of 
diabetes. 

Tvro kinda of dJabet«3 have been described — diabetts met' 
lUu» Biid diabetes insipidug, I have already had Qccusiua lo 
allude to llio klter, aud havu mentionel tbotia this eonditiOD 
large qaantities of pale urine, oontaioing little solid matter, 
and, it need soaroely be repeated, iiu isu«;ar, are pastseil, it is 
therefore quite nnnece-ixarjr to dcsnribc lliia condition aa a 
distiact disease; lb» term diabeten iHunild never be applied lo 
it. Dialjetes ih sometiuiex called melllturiit vr glactnuria. 

Diabetic urino is usually of a Tory palo ouluur, and possesses 
ft peculiar odour, wbiuh has been compared to thai of violets, 
apples, new hay, whey, liorsejt' urine, musk, and .sour milk. 
Such comporitioua serve only to shovr hovr diffioatt it iil to 
define, id words, a particulnr odour. No doubt all of you are 
well aequaauted with this peculiar smc-U, which it is oseless to 
attempt to describe. 

Specie Gravity — Jteaetion. The specific gravity of diabetic 
orioe is very higb, almost always above H)SO, and it ttomtitiinea 
reaches 1050. In some cases, however, the specilie gravity 
does not difler frcm i\m bealtby ttUiiidnrJ. Its rc^autiuii ia 
generally aoid, and BomelimeH its surfacif is coverod with a 
whitiiib Aim, owisg to the rapid development of tbe augar 
fuogua or torola. It has a sweet taste, and often attracts a 
gnat uuiuber of flies. This last uirauinstaQCe is Bometimes 
the Ant thing that directs the patiooL's attention to his water. 

Dtpotltt are not often met with in diabetic urine ; ihoiie 
which have come most frequently under my own notice aie 
dvpoaita of the pkotphatet, and dpfonits of uric acid. The 
flxed salts are generally present in small cjtiantity, and cbh)nda 
of aodium is often altogether ahsoat. The area and extmatire 
matten are, as a general rule, relatively much diminished in 
qoaniity; but in some cases they exiat in eonsidemble pro- 
portion. Lehmann atatea that diabeiio urine always contains 
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Lijipuiic acid, Iiut Dr. Girn>d fails to eonfimi his oboerTBtioDs. 

Tba quanlit]' or vame secrdted by patients suSiitiog from this 
malod; is sometimes enormons, acd in manj cas^.i this is 
tVie Jirst point to atlraot aUootion to the diacase. Somo 
pfttienm hare passd as niiich as twenty pints of urine per 
d'tf/n, and I'. Fraok montiooit a case id which the CDormoos 
quootitj of fifty-two pounds was dincharged in tweoty-four 
hours. Th» proponion of solid matter Ttries greally^ in dif* 
ffivnt rnseFi; it not unfre<iQently exceRdR two poands, the 
greater part of which \e tionipused of sugar. 

Diabetic sugar in Btttoiy obluiood from the urine when but 
little urea aod extr»otiv{! tnaLtur are present. If i«omu of tbe 
nriue of spedfic gravity lU-^0, from a bad case, he allowed to 
GvapDrate at a toinperatare of 100", snmll warty ma&sefi, of 
a ruundud furtn, soon miikc their appearoaoe. Uador the 
raicroscopc, these are sees to be composed of Tory boauUfiil 
crystalline plates. When a ooDRiderablp qnimtity of Uie sufar 
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fig. €.— Cnrstals or Diabetic Sugnr fKia DlRbetlo Cliitw oontainJtig 
very U4,U« Vnt. 

has crystallised, it may be washed with ice-cold vater, well 

pr(»»5Cd between folds of bibulous paper, and dried over «i!- 



pll^ric^ ncid. It la nov, in man; cuch, nearly colourleHR, and, 
after two or thrco cr^stallisatians, Irom diaLilled vator, )l becomes 
nearly pure. In &g. \i some bcaaLifUl ciystiiLs of grape-sngnr 
are represented. These vera obtniocd by allowing a few drops 
•f diaVtio orinc, eontainiof; a mere trace of uroa and salts, tn 
«?aporate sponteneon-ily on a glaea fllide. Similar crystals 
were obtain(>d from the t«urs of the patient (case n^ported 
by Dr.Gilib, in Archivei of Medicine, vol.i,pege 260). LateK> 
I liave obtuoed cryitAlii from several spedmens of diabetie 
irine. Thene crystobt are very beauiifbl objects when Hxamined 
\y polarised liybt. I am not avare that they have been B^urcd 
before. 



TetU /or Diabetic Sugar. 
The presence of grape sugar in urine is readily aseertainf^d 
by tbe tqiplioation of certain testSt and if moderate care be 
talen in the examination, the dotcotion of this substanoe is 
DO open to many fallarinfl. 

}to(m's t«it for prape-sngar consists in adding, to the nrine 
inqpected to contain it, abrat bait' itn bulk of liquur pota8»(e. 
If augar he present, the mixlure becomes of u rich brown 
cobar npon boiling, which increases in Inumsity if the boiling 
be prolonged. The brovo colour of tbe ncluliDn is owing to 
tlw formation of mellaaaic or aaecbulmie acid ; gindo acid is 
al8> prodQL'ed in the decompOBition. Thia test, however, cannot 
belepended upon for detecting tbe presence of amnll quantitie» 
of sugar, bocauge there are some other sul>Kt(uiee!t betiidi^K 
BOfar which will oauDe tbo development of the colour in a alight 
defraa. 

Fronimer'f test. Of all the teslu whieh have yet been prrpoBad, 
thil originally snggeDted by Tromioer, ur Homo slight modifi- 
oaiou of it, will bo found of iba grfatCNl practical value for 
^^ ahiwing the pre»ence of sugar in diabetic urine, in clinical 
^B iirestigaiiuns. Tronimer'a test is applied as follows: — A. smalt 
^H f antity of the urine, placed iu a UmI tube, is to be treated with 
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solntion of potntih, and a drop or two nf a Rolutinn of sulphate 
of copp«r ia to be dropped iclo the mixtore. If sugar bo 
prescnl in any quantit?. the precipilato at first formed will be 
redissolvdd, aud Iho solution will bu of a dark blue colour. If 
only tmees of hurw arc suspected to be proseuij odo drop d 
the sulphate of coppur solution will be sufficient. The dari 
blue tiolution is now to be heated to the boiling point, and if 
augar be presunt, a pale rtdduh broion precipitate nf mboxide 
0/ capper ia imtnB(\}B.ie\y thrown dawn. Insteiid of boiling Ihc 
miitare, it may bs allowed Ut etand for iioiue Lime, when 1 
simikc deporiit will gradually subside. If the suboxide in onV 
rodniiud afU-T pruluugud boiliu}}, thin caunoi Iju takuu an ifotd 
avtdenoa uf tlie presence of su^ar, for under those oircad- 
Stancca there are some other nubstanoen nhicli will oause the «- 
duolioD of Lhe oxide of copper. Again, if the solutiuu ^luily 
change^ colour by boiling, teithoni the occurrence 0/ a dittiHct pe- 
eipitate, we must not inter tliat the change is neoesKarily oie 
10 thu presence of su^ar, lor almost all speuimeus uf ume 
exhibit this uhunge. A llci'cultiiot preDipiLotu of earthy plfDs* 
phate, which idwuys lakes place, uannot ha uiinlalten for iie 
auboxide. as it is quite colourless, or of a pule gi'eenish tiige. 
The reaction alone ohoracterisik is the production of a brnrn 
or jiOIowish precipitata (varying m qnantuy according to Lhe 
amount of sugar the uhae contains), either after the mixtire 
has stood for somo time, or upon boiling it not longer than tar 
a iniunte. 

Modijications of Trommer's Ust have been proposed by 
Itatreswil, aiid others, the most applicable, howevt^r, accordujj 
lo Lehiimrm, being that of Fi>hling (Lehmaan's Phjtiologbat 
Chemialry, by Day, vol. i, p. i!hH^. CavtiptUsti Society). Asi 
tJiis tetit. is more easily applied than the eulpliote of copper end 
potash, it may be well to mention ita uamposiLion, — (iU graiu 
nC Hnlpbate of copper are to he diasclved iu :)4& grains of 
distUied water ; to this solution a couceutrated t^olutton of '20* 
IfraiDS of tartrate of putash, and then a solution composed of 




I BO graios of carbonata of soda in an ouoce of diatiUed voter 
•re to be added; the mixtare maj be poured into a 1(100 grain 
measure, and Hlled up with water. 

BarreKwil'ii soliitian is compasiid of the following aoiisti* 
tuents :— 



Cream of tartar 

CiTittalluiiMl oarbonula of soda 


. 11(1 grains 
. ftC „ 


Sitlpfast« of copper 
Caii<(tio poUbib 
Water 


. 64 ., 

3 flnidounces. 



In a^iog those tesUf ic is only oeoossary to add abnat an 
I equal bulk to the urine iu a test tubo, and then to boil the 
niixture. If ttuifar btt pruHuuti the preoipitat« of suboxide 
ticcont iiQ mediately. Th» application of thiti hoIuUod to the 
quantltativA ilMiHrni in Alton of sugar, will be nonMdcirad under 
volumttrie analym. Troiumer'H, or one of tbe above men- 
I tioned modiflcation», wiU be found tbe most delicate test whieli 
can be used, wb^o only small quaDtiUes of sugar ore suspeoted 
to bu present, and ihe tartrate of copper solution is applied as 
easily as the licjuur potussa: test, while the resalts obtained 
from it are far mora to be depended upon. If albumen be 
present, tbe reduotioa of tbe oxidd of copper doea not take 
place, $0 that in using tbe copper test we must ascertain iliat 
this substanee iii abnent. Ammonia also diimolrea Ktibuxidti 
of oopper. 

It has been ahown that alUotoin, creatine, and creatinine, 
ba7e the power of producing a prMipitai« of suboxide of 
oopper, like grape-suKar. aud more reoentljr, U. Uivliu boa 
proved that uho avid posseuaQa to sone extent tbe bamo pro* 
perty. 

Sometime ainoe L eudearoored to asoartain tbe cause of 
oertain anomalotts re&olts, which were sometinies Di«t with in 
t^nploying this test; aud bm tbi-ite to some t^xlotil explain Uib 
discropanoiee of different authorities with rcfurenco to the 
preienoe or obaenoe of aofjar in tbe nrina iu eertun eaaiM, it a 
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veil to nllnde to ttieni bere. Tbe following results wen 
obtUDcd. 

1. The precipitate of BTiboxido of copper vis readily di«> 
f>o1ve<l by aceiio, hj-drochloric, utd nltrie aeitls. It was also 
disaolveil b> ammooia. 

3. The pruuijiitatu waa iDHuluble in a solntion of ohloriJe of 
sodioQi, bat woB readily diaii&lved hy a weak solution of chloride 
of amraoaium. 

S. The addition of a few drops of chloride of ammonium 
prcnous to boiling, entirely prevented the precipitation of tbe 
suboxide, tlie mixture retaioiog its preentsb colour. Upon 
adding some HoliitJon of potnsh, howovvrf the preuipitAto of 
HUboxidc was prnJnced,fvnd ninmonificial faineti wers given off 
at the same lime. If a moderate quantity of solution of 
chloride of &mmonium waa present, tbe precipitate did not 
occur upon Ibfi addition of potanh, even after very prolonged 
boiling;. 

4. If a drop of H very dilute solntion of tbe chloride of 
Bimnoniuni wa^ added to a prt^tty strong eolution of sugar, and, 
(Lflcr tlie addition of tbe tsitrate, the mixture wan bailed, DU 
precipitate took place, but t^je solution became of a pale brown 
tint; tbe Auboxide being immediately thrown down upon the 
addition of a few drops of a solution of potash, with the do- 
velopment of ammoniacal fames. In tbe above cases in which 
no precipitate took place, it was ascertained that there was the 
ufiuivl oxAcsB of allcQli prcHent in the test soladon. 

5. A solution of oxalate of ammonia also prevented the pre- 
oipitauon of the suboxide, hnt a greater quantity of this salt 
thau of the chloride of ammonium w&s required. 

i\. A nrutral isolution of urate of ammonia (artificially pre> 
pared) bIho prevented tbe reduction of tbe suboxide, and dis- 
solved thfi pre^-'ipitate if added to it. On carrying out tluH ex- 
periment further, it waa fuuud that the preeipHat£ of auboxiti' 
o/ copper tcag ditiolveS by urine containing an exetu of urate 
of ammonia. 
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?. A soLutioD of Rrnpe-sngar in mter was prapared, an<l by a 
pvoliminai? esperimezil it was aoeerUuned tbot, npoo b«u^ 
boiled with tho tonrate test, an abandant precipitation of sab- 
oxide took plcice. 

To a ponioo of tfco preeipitato of suboxide produced in thin 
vay, nlKint n draobm of hoallhy nrine, immcdialely nft^r it was 
passed, and while yet warm, wft« added, and the reddish pre- 
cipitate was inntantlr diH<tn1ved, fDrrnia^ a p&rftfL-tiy cloar 
solution. ITpon further hcilirig, a slight precipittitR of phos- 
phate look plnoo. The ^.tihoTide, however, ctmlii not be prc- 
^^ eipitaled by the further addition of potaab and prolooged 
HboUiDff. 

^H 8. Upon mixinft a small ()uanlity of grape-sagar with the 
^H tame ftpeciniaa of healthy nnas, aod bollinft tho mixture with 
f the tartrate lest, no jyTecijiitate, except a littio phosphBle, was 
pro<Iciccd. Aboat batf an ounce of the same mixture of urine 
and grape sugar waa plaoed ia a teat tube, mixed with six 
dropH of yeast, and inverted over mercury. The whole was 
then placed in a temperature from 70" to 100° for about twelw 
bonrs, at the end of which time tho tnbo wan found quite Blled 
Willi gBLS, and ali tho liquid was expelled into the vessel in 
which it bad been placed. The apeoimen of uiine with which 
the aboTo experimenla were tried, was allowed to stand in a 
Btillplaefi; Bnd when it bod bocotno quite enld, an abundant 
precipitate of iiraic of ammonia was found to be pruseol. 

0. A portion ef tho HqaooUB solution of grape-augar waa 
mixed with a strong Kolntion of nrate of ammonia ( ariifleia]]; 
prepared), and then a oerlain quantity of the larli-ato solution 
was added, and the mixture boiled. The characleriatio pre- 
oipttate, or opalescence, was not prodoced, but the mixture 
became of a pale funu colour. In a weak solution of urate of 
ammonia, the charaQteristic preeipitato appeared after boiling 
the mixture for some minutes. 

So that, alt hiiUi/h niuc)t sugar it pre$tnt, the colour of the 
mixturt may be mtrely changed (o frn>im,«>l<I iw prteipitute 
tchaUver may take ptacf. 
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10. A Holution of ^ape.8agar woa IrMtad with a drop of i 
dilute flolotion of chloride of ammoaium, oad boiled wttli thu 
tartrate solutioa. Tlie mixture becama or & browu colour, but 
DD ]irecipitiite oocurred. Upon tbu addition of a few drops 
of solution of f otodib, tbe prooipiule of suboxide wom pio- 
docod. 

A solution of grape^sagar, treai«l with Tromnier'a last, ae* 
cording to tbu usual tuelhnd, bpbaved in tbu gsiuo way. iti Um 
pruiienBe of chloride of ainmoiiiuni, hk when Uviiti<d wiib tba 
tartrate of oopper solution ; but io chiH cntn a greater quantiiy of 
Uie cblurido wa« uooeMar;, for when oolir traocs w^re piv8«ot, 
auiiuoiiitwal vupoum wero given off, and :ho procipitatti u( sub. 
uxtde i3ub()idtid, as bt-ruio ruuiurkcd. 

Prum the reaultn of the above ox.poriiiiODl«, tbo fotlowio^ 
OonclusioQS with reference to the pnuitioal appliosLioa of Trom- 
mec'a test, and >'ebliug aud B&rreswU's solutions, and uUier 
modifications of tho copper t«st, maj be drawn- :~ 

1. That if ibe urint) coDtain chloride of ammonium (oven 
iu very Himdl quuutii.v), urate of ammuniii, or aLlitjr ammonii< 
oal salu^ the HiiboxJde of copper would not be preciplluttid if 
only a small quantity of sugar were present. 

2, That uiilt!!)!t thtire be a ooneideruble quantity of one of the 
above sails preuunt (in wbkb catte tho bluo culuur will reinain), 
the mixliirtt will luliHUt^a to a browninh hiit! njKin boiling, but 
no opaleiiOtinue or precipitate of suboxide of copper will 000(0". 
When only a modtirale omuunt of nugar in present, I have been 
unable to obtain a precipiiat>3, under these olroumstanoeii, bf 
the ailditiou of p Jiaah lu the solution, and prolonged bo Jiug. By 
obtii^rvatioD H, it appears that a spooimen of nrino exhibitJjQg 
tiiU ruautiou tuny eontaia a large quantity of HUgar, as asioer- 
taiued by the yeast test. 



* Pcvtenaor BriJcko liu reoviiUyilmwa attsnlron In tliu aetiou of nmaHiiii 
to prnventlcg tliw |>r«cl|tiuu<ju ut tbn ■uboxi'k of vciii|Mr, uiiJ otliar poinU 
i.-ouiie«lu<l with Ltia •utUAot. Fmbablj ba bail iiut aeea tlm reuulu Jnit 
liiven, vttli-h wan obUiUiviJ lu laii, ood pu'bUeheiJ In Uie Med.-CUlr. B*- 
vliti), J*a. li^ii, vttl.U, ii. ill!. 
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. Th«t in in»ny otseK in wliii'h tl)p pr^cipilHti«Q of Uio sub- 
oxide is preveut(^d by the pre^onec of ommoniaeel salts, the 
addition of potash to the solation, and sabReqac>Dt boiling, vilL 
cause the production of a precipitate with the evolution of 
amcQoniaeal fnmep. Hence cars sbonld alwnpi be taken tbnt 
there IB a consideraMs excess of iree alkali preaeiit, 

4. When only small qtinnLltiea of aagar are preneut in the 
urine, and the precipitate of nulorido of copper is not decided, 
the forraenmiiou tcHt should be resorted to. 

XJpuD trealirig diffdrcnt fipeciniena of disbeiio nrlne with 
Xrommer'n te«t, or ita modifieationa, it has often boen noticed 
that in one ciu^e tba precipitate ia prodaoed as soon as the 
mixture reachea the boiling point, or even hefore; while in other 
instaneea it ia neonHHAry lo keep it in active pbiiUition for some 
minutes, bt^fore any precipitate is produced. This cii-cu instance 
rscoivoa explanation &om the facts above detailed with reference 
Co the pnseneo of ammoniocol salts ; and other anomalous 
reanlta, which must have occurred to many in the habit of 
employing tbia test, become explained. 

As a test for diabetic or grapo-sngar, if proper precautions 
be observed, much greater depeudaoeo can be placed on tbia 
teat than by simply boiling with liquor potassu. Specimens 
of nrine in which suRar is suspected to bo present, and do 
decided precipitate of suboxide (which must be carefully dis- 
tinguinhed from phosphate") oooars, should be carefully 
fermented with yeaat, before any conclusion is arrived at. 

On Testing /or Sugar tobm only Trace* ore I'retent. In 
fluids which are fiuspeeted to contain only mere traoes of 
angar, it ia ncoeHsury to aeparnta nome r>f tbn othpr con- 
adbients before applying the lest. The plan recorn mended by 
M. Leeonte ts the following: — Excess of acetate of lend is 
ailded,and the precipitate separated byfiltratinm. The solntion 
ia coni^enlrated by tnrapnralion, treated with ammonia, and 



* Tb* tiroDlptuia of Boboitda may bs dlsUngulHbed from phoaphaie by tto 
w>Itibllii]> Ui tnmMitiL 
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again fllteroJ. The copper test is tli«n np plied. The i>bje»- 
tioos to apptfin? tlia reduction tent to ftolutions oonUuniiig 
UDiDoma bu been olreadjr disoasH^i. Ii is better to amploj 
ckTboDftte of poUtHli, or »oda, iastejul of aminouia. The exeesB 
o( lead salt may alsu be removed from tbe filtered ttolntion bf 
pfia-iiiig HiLlphiirtJttfd liydrogco. The prcciptttite of ftiilphiuM 
of lead is ri^movcd by fittration, and tliu liquid, after evapora- 
tion to a smaU bulk, may be tested. 

Another plan reonmmended by M. I^conta in to treat the 
mice with acetic acid, and nvaporatfi it to aboat the filth of Its 
balk; it is then triiated with alcohol, and after iiltratioo fnaa 
the salts, ct«., tlie nlcubolii! ^alutiun in uvaparated end tested. 
This plan ia free from tlie objection that atnmonia mar 
caose the destractiau of the aogar where only tnues are 
present. 

The Yeatt 7'ett. Thin w one of the moat MtUfactory tofita br 
tha prcttencQ of su^ar, and if employed with proper cai-e can 
hardly fail iu Ita results. Two test lubea, of the same foim, 
and of equal size, are to be taken. One ia nearly tilled with 
vater,aDd into the other o eorre^p[>Qdioi; quantity of the urine 
is to be poure*!. Au equal amount of yeast is now to be added 
to the liquids in the tubes, and afrerpouriog in just sutfiuicnt 
duid to nil the tubes, tho tKumb i^ to be carofoUy placed over 
the opening, and the tube inverted in a email cap of merciuy. 
The boat pkn, ho-nesDTy is to cut out a tittle iodia-ruhber pad^ 
uligbily larger than tba upper extroiiiity of the tube. When 
the tiiWs have Iwen 6Uad. up to the brim with a little water, 
the pad is allowed to tloat on tlie surface ; next a little cup or 
beaker ia inverted, and carefully plaoed over the end of the 
tube. The india-rubber being pres6«d against the open end* 
the tloid is prevented from escaping. TIio whulu way be io- 
verted,and a little mercury having bcun pourod into the beaker, 
Uie Ludm-mbbGr may bo removed, with forcepf^, vithoul: eaaj 
escape of the fluid. The tubes may be supported in positdoii 
by a vira stand. Both tubes are then to be exposad, for a 
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f*w hoars, to a temperatara of from 80* to 90", and the oora- 
parative fize of the hnbble of gas io the upper port of eaoh 
may then be nobtd. If an appreciable qaatitity of an^ar bo 
present, the hnhble of gAS in the tube contslDing the nrtne will 
be many tiinea larger than that in the tube which coDtains the 
yeast aud wator. lo the latter tube the bohlk of gas merely 
uifiu ftom the small quauticies of air preTioiisly mixed witli 
the yeut, beoomiag diaeD|;a[;ed, and doatiog to the surface. 
Fermeotatioti, when oarefuUy performed, is positive evideooe 
of the preseDoe of sugar, alth<JU{^h U does not indicate the 
kind of Hugar proKent. 

Maumenet Teit, A Uttle noollctn rag, as merino, in ciu into 
atripa, and soalied for four or tive miaute» in a aoluuon uf per- 
Dhloiide of tin {one port of the perobloride to two parts of 
waier). Tho slips are then dried over the watiir bath. A drop 
of tho uhne ao-ipQcted to eouliUQ sugar i» allowed lo fall on a 
amall slip of the prepared uierino, whic;h is tlien dried, and 
exposed to the dull red heat of a tipirit laiep. If a trace of 
Bttgar be preeeni, a blaek spot is produced. 

DUmuth Teit. Bottger has lately proposed a new teal for 
sugar. This eatHitsUi in adding lir-sL of all potA.sh,thon a small 
gaaulily of subiiitrate af bismuth ; laiiUy, the mixiure ia boiled. 
If KUgar is preaent, Uiu oxide is reduced lo metallic bismuth, 
wbiofa ia precipitated in the form of a hiaok powd«r. It has 
been asserted that Nulphurttt of bismuth la formed, but this 
Bcema not to he Lhu caaa. Briiuke shows that this te^t 
is more deUoaio than Trommer'a (or the inudifiaation of it 
by FtJiliog) ; and he liuds tliat tho black precipitate 18 pro- 
dneed to some extent io specimens of healthy uriue. Tho 
bismuth test may le aho appUed thus. A solution of carbonate 
of aodafcry&talli&cd carbonate I part» water :j parts) is prepared^ 
and a certain quantity added lo on pqual araoiuit of the uhne. 
A hiUe batao nitrate of bismuth ia then addett, and the miitare 
bealAd lo the boiling point. If sugar be present, a black pre- 
, oipiiatd i« produced. 
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Of Eitimatlitff the Quantity of Su0ar. The qauititjr of ftognr 
ii eudly deiermmed, tliv\ig)i Dot witb ab&olota maantaej, Uj 
fermentalioD. The qitantitj of carbonio toid fonued ni&j be 

measured, woigrhod directly, or iu weight may l>o detenntued 
by a)so»a'(Juitiii(,' the ]oss or weight the urine hm su&Utined from 
fennctitHtiou. 

Fertiifntation. If the carbonic acid is to be meRRured, tlie 
mixturu ofyeast and uriue must U) pUoed in a graduated tube 
inverted over mercury. When the fermentfttioii in conjfletc, 
wliicb is Rcacrally the cose in from six to twelve hours, at a 
ttiuipcrfiture of KMT, the volame of gis may be read off, and, 
nfter correotirtn fortompt-rfttureand pressure (Mi\ler'& Elementt 
of Chrtniilrtf, vol. i, pp. IH, IHO>, the nmonnt of HU^nr calea- 
lated. Out! graiu of sagar correBponds to nearly one oubio iacli 
of curlionio acid. 

The Dorbuntc acid may bo weighed by cBUi^ing it to pass 
Ihronpli a Hcihilion of liquor polassie, speciflij gravjiy ISfit), in 
an ordinary Liebi^'>« potash liib^?. One grikio of carbonio acid 
corresponds to about two grains of grape-HORar. The urioo(aboat 
000 Kruins) with tlio yoaat may bu placed in a small retort, to 
the end of which ii) adapted a chloride of oaleium tube, or a 
tubct containing pumice ntone moistened vith sulphuric acid, 
for the purpose df drying the gas. To the extremity of the 
drying tube tlie potash appiu-atns is connected. This is weighed 
jn9t befon; and immediately after the fermentation, which 
should be allowed to procewd at a temperature of from 80° to 
ion'' for twelve hours. The iuurc&se of weight is due to dry 
rarhonio acid. Or, laKily, about '200 grains of urine with a little 
yea.'tt are ploeed in a tlask, to the mouth of wliich a »«inull dry- 
ing tube is adapted, as shown in lig. 7. The apparatus is Id be 
oorefnlly weighed before and after the experiraera, and the Ioim 
indicates cai'honiii aoid. 

The results afforded by fermentation are not so Aocnrale as 
those obtained by tlie vitlumetric process of analyMH, which I 
shall describe in my la«t lectiue. 
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DeterminaHon of Sugar by the Polariting Sacchartmeter. 
Biot, many years «go, proposed a plan for eBtimating the pro- 
portion of sugar in fluids, depeoding upon the inAueocc wbich 
the solution of sugar exerted upon a ray of poIarifioH light ronde 
to puM through a thick titratam. Uuder thams circamstaacea, 
a soocessioo of colours, is proilL!>ced in Oih following order: 
yeUow, green, blue, violet., red. U, ia order to produce tliis aeries 
of changos, the baud mnst be turned towards the right, the 
flfhlution 19 gjiid to divert the plaue of polariRation to the right, 
or to exhibit right-handed folarUaXion ; but if to tbo left, Uft' 
fytnded potaritatif>n. Cune-sugnrimd diahi--ti{i ^ugar have the 



^^M Flg.T. — plukMnt«iuingUi'Miriu« und fouL 11)« diwagagvd eir- 

^B lanic add paaM* itirouE'li the lUtle tube aoDtaUUn^ dilcrido of 

^H cnleliim or fricmtata of pnnloa-ttoBa noliMbod with ■tnag ral- 

^^P phurtc kIJ. 

first property ; the sagor of fmits the s«oond. The amouut of 
rotation varies looordiog to the 4uaDUty of sugar present. 
Two or thrM differbot forms of apparatus bare been made. 
Mitscheriich'H and Suleil'fi are the beHt. A modiiiaalion of 

,2litacherlich'a, made for me b; Mr. Becker, of the Arm of 
Elliott, brothers, Strand, ia repreaentod in Bg.S. Tlio nrioe or 

' tuicchariufl fluid is pUcud iii the lung tube. At tlie end near 
tlio lamp IK a pritun uf Iculand hpnr, the pvlariter ; and at the 
other extremity another pnam, the analy$er. Tbo lattur cryetal 
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11 conneeled vritli a mor»ftbW bar, wliieh ean be rotated milk 
tbe hnnil, anl the xrc thrnviijh which it in earned can b« 
nccai'Bifly measiiret] do the grailuateil cli-cis with llie aid ol m 
veni!«r. The instrument is plAc«d with ttie poslerior ap^ituiv 



Fig. 8.— PoUcisiog fl-icctinriiuali-r iiuitli.- by Mv. lltckt-r. 

about tTTo incfaes from a bomogenflcnt; light,* Rod the ptuni 
adapted to zero, wluch is found ly arraogicg tbe posteno 
pnsm so that, the tnho bBin^^ oinpty, wU(>n the nrra Ktnnds t 
zero, the little specLrum i^ (|uito durk. It is thcD ready for 
u?o. The tnbe is ftllod witb tho Bolylion csrerully filtered ; aai 
if dark coloured, it m to be deoolorispd in the tin^t instaoce bf 
animal charcoal. Upon moving the nrin towards tbo right, it 
irill be found that, after it has passed through a cerlaia 
nnmbpr of ilegrees, tbe colour of the Hpectmin becomes blae,j 
and grndtiftlly violet and red. Nonr, the exact degree at whioli | 
the calour passes from tlio s-iolet to tbe red is to be noted; and ^ 
the number will vary according t» the quantity of pngnr. The 



" TbflbislHsbt is ■ Tor/ good urtrtrid or Leelie'a tiumar, «1ll) ■ nbJtal 
porceUta reflector barlag % doll Honace Voliiitd ; or a pjeca i>r t^lii grBvnAl 
gina, ar tMal-opuiui wUlU {buta, bmjt bo plaaod In rh>Til of Uw lamp. 
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Tftlue of eftcb deg[n]e is Ascertained by cxmnining ia tbe fireb 
InstanM a fcv solutiouB baviag known quantities of sagu* dis- 
solved. Supposing that 50 graias of sugar, disgolvcd In a 
certain qa&ntity of water, reqniro a rotation of 30'', lOO (n'aiuB 
in the sama qaAntity <if flnid vo\ild rej^uird a rotation of 40° 
before tlie violet colour would appear, Tliis jrtethod is veiy 
simple and aacurate. 

U. Clergot {Annalun de Chimie, ni, xxvi^ 17!!i) nsfld Saleil's 
insinimenl, which wan also employed by Dr. Bence Jonea for 
determining the quantity of sugar in vinos and in diabetic 
nrine. {i£td. Time» and Gazette^ vol. xxr, LS53, p. 103.) The 
apparatoR Aonalatt of a polariwr and an analyBer, roado of 
Iceland spar. The ligbt, wbicb should lie brigbt, white, and 
homogeaeouB, is placed behind the puloriser. Between the 
polariscr and inalyser is placed tbe tnbo containing the saooba- 
rine tiotution, as in the other appiratua. Before reaching the 
saecbBrine solutioD, thii rays of light pa^fi through a cir- 
cular plate of qiiiiTtz " cornpoxeJ cif two lialf larcle!! po<i- 
stssing equal Bod opposite rotatory power". Tbe colour of the 
two plates will he the same befora placing in tbe aagar, but 
afterwards the colour varies muuh ; and by ranving the oom- 
pensAtor, composed of two wedges of qnartz, whicb can bo 
slipped over each other, tlie colour wiU be equalUed. The 
amount of ntovoment required, or the tbicbnesH of the qnartz, 
varies according tu Ihu uuLuimt of sugar prci>eut; and Ibus 
tbe proportion may be deterininud. 

2)t. Ganod'i Plan of Ettimating the Quantll]/ of Sugar. Dr. 
Garrod baa lately demised an instrument for estimftting the 
quantity of sugar in urinn, founded on the prinoiple that tbe 
klieraUon of colour canned by boiling a mixture of dtabaUo 
sugar and carbonate of potash varies in intensity according to 
tbe quantity of sugar present. A Rtandard aolution is prepared 
of the colour produced by a solution oontnining half a grain of 
sugar to the Ruidounoe. This is placed in a clear gltiss tube 
r about hair an inoh in diameter. Tbe soUtiou of carbonate 
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^ potwh is prepDred bj dissolviag four oosces of the oar->l 
bonato in mx ounces of wKter, and the solntinn filtered. 

In the flrsl place, Moore's t«8t is nppli^d ; and if the ooloQT 
produced aftbr boiling fur a few iiiioul«a bs deoper tlias an 
ftmber red, it is necessary to dilate the urine before making tiia 
quantitative determination. The darker Die colour produced, 
the more tlie urine ia diluted. An equal bulk, twice or three 
times ita bulk, of waler is to be added, according to cireum- 
staneet; tbe ouct proportioD added must, of ootirae, be esre- 
full; noted. 

Thirty minims, by measure, of the urine, diluted or not, ss 
the casQ may be, are mixpd vith an equal (jnantity of tJtie 
carbonate of potash solution, aud poured into a small flask. 
The measttro is to bo washed out with about a drachm and ■ 
half of watar, which is rIho to be mixad with the Bolntion. 
Next^ tlie whole is tn he hoiUid over a spirit -lamp for five 
minutes. When cool, the onxture is transferred to a gradaaled 
inbe of the same calibre as that which oontains the atandud 
BolutiOD, and diluted with water nntil its tint ia oxantly the 
eamc! ae th at of the standard solution. B; a aimple ealculation, 
the quantity of sugar is easily found. Snppooe it haa keen 
QeccBi»m7 to maki.* the uriue by dilutlout forty times its onginal 
bulk.in order to oltain the exact tint, it will contain forty half* 
grains of sugar per onnee, or twenty grains of sugar. SVom ' 
these data, the proportion passed in the twenty-four lioure 
is eaaily oaJoulated. Tlie apparatus was made by Mesars. 
Coxeter. 

GircitTnstances under which Sugar is excreted in the UriM-^ 
Although of lat? years many new and important I'acts oonneoted 
with the formiitton and ilestrnclion of sugar in the healthy 
organism have beeu disucovered by Bernard, and verified by 
many observors, the pathology of diabetes is 3till uhscori:. 
There can, however, be littli^ doubt that the sugar is formed in 
the lirer, principally from albuminous sabfitaiioes ; bat wbetlitt j 
its excretion in such large qaaatity depends upon increased 
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activity of the ftctiODS oonoenied id its prodoction, or uisos 
from the cdRsetion of the defitrnclivg ohanges which occur id a 
Qormd state, has cot been determined. Neither can we i^ay 
hov fur ihe nfTeotion may bo iDQiionood by tho state of the 
nerroas systOTn. Nevertheless, very much has been done by 
phjriologista in this directioo ; and I think wa are jnsUfled in 
fveliug bun^iae that iu a f«w yearn the nstare of this wonderfal 
&nd faul diReofiiQ vill be revealed. 

I do not propose to entcruponthesubjeotof the treatment of 
diabetes, Although we may consider some of the circumstances 
whicb caaH« an iucreose or dimioadon in tbe quantity of sa^ar 
excreted. Diabetes is often only of temporary durRtion, and wa 
know tbat naftny peraonft for a time ■pass small quantttie? uf tisagiir 
ID the arinewitliouteven beiog awort'ortlie occarretice. la other 
iDatoncL'ti, cliabctOM may perai3L for Home time, and then pans oft. 
In many caaet), the diabetic conditiuD lastK for a certaiu time, 
passes off, and afWr an interval reapp&ars. Tbe disease may 
continue for many years, or may carry off tho patient in a few 
months. Tbe urine is, oa before remarked, usually of high 
apecihc gravity; but sometiDQes urine eootaining Kngar is not 
more thaa 1015. Tbe reaction in Kcuarally acid, often tsxtiCi- 
si^uly 80. The quantity of urea varies much in different case*; 
usually it ia diminished, but a large quanti^ of tliis anbslanoe, 
a« well as bugar, is sometimes excreted. In one of Pr. Garrod's 
pAtieats, as mush as 1{)S5 grains of area and 'OiOO grninH of 
sugar were eliminated in twenty-four hours. The observatioD 
of Lebmaon, tbat diabetic urine does not contun uric acid, is 
undotibtedly ermn«onH; for, in tbiR conntry at least, it in not 
unr^mmon to meet with an abundant depositor this RuhfiUnRe. 
Dr. Prout regarded the prciioiice of uric acid a!i a favonralile 
sjgo. Hippuric aisd m caid to l>e pn>Keal lu diabetic urioa 
(Lohraann and others) ; but iu aome apeeimens of urine, in 
which Dr. Gorrod Bought for It, he failed to detect iU {Out- 
ttonian LeMttrt*. IIrit. iMen. iovKSLL, 1*^&7.) 

The lii^bly important and interesting observatioo lately maile 
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bj M. Hohl, ID a case of diabetes where inositc was passed in 
large quantities, hdiI seemed to take the place of th« urea and 
ftQRar, must Dot bo passed OTcr. I eb&ll have occasion to recur 
to thig very sliortlj-. 

The quantity of sugar, dh voq know, is mut;h influenced by 
the qaantit; and nature of the food. It increases ahortlj aftor 
a meal, and it ia undoubtedly augmented wlieu much st&rcb la 
token. A mctit diut, with bmu ur (;hiten bread, alwaya causes 
a diminutjon of the Bu^tux. Total alistineuce from food, and 
rest, diminish tbG proportion ; and it ia increased by exercise, 
and favnured by a large quantity of food. As muoh as two 
pounds of SQgOT may bo excreted daily ; but about one pound 
is the more usual quantity. I bnvo cow under my caro a girl, 
aged 19, who excreteB daily about ona pound and a balT of 
Bugar, 

The dry barsh akin, the intense hunger uid thirst, the 
emaciBlioD, the tendency to tbe formiitii>n of tubercle rn the 
laoga and other organs, are (luniUdr to all who are acqnaintod 
with thu clinical bietory of this disease. Dr. Uarrod observes, 
that uidcma of tlie legs is always present in diabetes. Althoogh 
in some cases ii la very slight, be btatea that it is always to be 
detected. 

In cxtrome coses of phthiais, sugar is oocasionally detocied 
iu the urine; aod towai'ds the cloE^e of many exhausting dis- 
eases, a meal of starch 19 followed by the excrotion of ^accba- 
riue urine. It has also been detected iu severe diaease of the 
roapiratory org&na, as pneumonia and bronchitis, I have proved 
the presf-nce of a ccnsidcrablc qiiantiry of sugar in tho spotom, In 
a eaaeofaculepneumoniaju^i before the patient's death. Ithu 
been asserted by some ob^errorfi, that sut^ar cau always be do. 
tected in the urine after auieatlieetia pioduced by chloroform^ 
and in ca^ea of broucbitiH and biuiiliystinia. I have carefully 
tested for augor iii the uriuc uC ijcvural paucot:^ who had taken 
chloroform, but did not succeed in detActiug it in a single 
iustanco. The presence of the sugar is accounted for under 
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thoM oironmbtaooes, oo the suiipobUioD that ia diaoue 
of the pnlraoaary organs tho sufiar in not further oxiiHKCil, imd 
carriod ofl'as carbonic aoid. But Bernard lias shewn Ihal ibin 
tbBorjr bus uo foandation, Bud bsN proved that the uonditioo or 
tEunpornry dmbeteB producoii by irrimtion of the tloor of lim 
fonrlli v^ntrirle, close to origin of the pDeuuingat^tric nerves, in 
not due to the impaiieil action nf the teHpuatory or^aun, us 
ReynO'io aad oiIiltb hove auppo^ed. 

Bemftrd has brought forward variouB fB«s whicb militate 
against the ebovo view ; as, for is&tance, no sugar oppears in thii 
oriite after complete f^eotioo of Iho pneuinogastric tti-rseii, and 
in many other conditions wheie tbe resjiiralurj' funt^iiou ia 
impaired. Neverth«leas, Itejnoso (Copipten Ueudua, t. xxxiii, 
xxxiv) Btatea that sugar is proaeDt in tba uriue of peiiiOQS who 
hove he&n placed under the iuflnence of cbloraform. bichloride 
auil iodide ct mercury-, salts of ariliniotiy, opiuni aud narcotics 
gCDcrally, quinine, and carbuuat« ef iron. He also states Omt 
in plenrifiy, asUimn, and olironio broncbitis, hytiteria, and epi- 
lepsy, bo diticovered sugar in tbe urine. Tha teat uniployed, it 
is vot7 imporlant to observe, »as Ban'eiiwi]'& solution; but, 
before applj-iag it, the extiaetivo uiattera were rumovod. 
About 1500 grams of the uritiii to be Icsttd, wore Ireated with u 
solntion of snbncotatc of kad. The precipitate was collected 
on a filter, and tho excess of lead salt in the filtrate waa de- 
CDiDposed by chloride of sodJDiu ; and the Holatioo was again 
iUlered. Tbe clear flnid, after being concentrated, wiw troated 
with thi> <!opp6r solatioD. To another pnrtioD tbe yeast teal 
was applied. 
f Mich^, who^ il should be obiierTed, employed Moore's toeti 
failed to conlirtn the above conc^m^ioritt. Decbambro {Gazelle 
JUrdieaU, l»5a) found sugar in specimens of uriue obiained 
tnui aeveral old puopit'. Tbe tc^t employed was the same as 
BeyoOiM] uaed, except that tho excess of acetate of lead wa< 
ilecoTDpoeed with carbonate of soda ioiitead of chlorids of 
Bodiuui. Dr, Dence Jones obtained "slight bat distinci" mi- 
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dense of tbe presence of sugar in the urine of a patieat who 

had bcoD twenty-four hours under the iuflueace of oliloroform. 
The urino was eiamioed aooor.ling to Roynoso's directioDS. 
M. Hlot alno contirms Hcj-noBD'H obiiervatjons to a great extent. 
Ue found sugar in the urine of pregnant women, aud iu thuw 
who are aackUDg children as booq as the milkwaa aeoreted. It 
i« poftiibls that affectiona of tlie respiratory organic may l>e in> 
Htrumental in produc»ug the diabi>lic coudiUoii ; but tliia ma; 
be due lo the oxoitatinu of the poripburitl exlreiuilios of the 
pnenraogastrici, depeoding upon the altered state of the pul- 
monary mombra.DC, being propagated a\oag the tmolca of 
nerves to thai piirticuLar pact of tbo meduLla oblongnta the 
arciilciol irritation of which in aDimnls is Itnowo to induce 
diabetes. Thero are many faot^ wbioh support tlie doouine 
that the prooesses coucemed la the production of the sugar are 
capable of being excited in a reflex manner, and they taay 
UiorefoTB bo inolado<d iu the exoito -secretory actions. 

These observationa of Keyno<io and others seemed to be so 
important that it was very de&irable to repeat them. I there- 
fore tried numerous experimeots, but was unable to cnnflrm the 
reaolta. I often found the fluid change U> a brown colour 
when heated with tha copper Bolution ; hut, as I have abowa, 
this is not a praat of the pretteoce of sugar. I navor ccio- 
olude that sagar is preneiU la a specimen of uriue, unlesa a i 
decided precipitate of the suboxide of copper is produced. 
Though this precipitaie bo very slight, it is oharaoteriitio. li \ 
it only ameiont to an opaiesceuce, as 1 have before stated, it is 
sufficient; but a change of colour ereo to a dark brown^ the 
si:>liitioii siili r^maiuiug cleaEr dees uot> I believe, indicate the 
prasence of sugar. 

These unsatisfactory resnlLs led me to inaliinte the expui-3 
uieuts upon til's action of Barreswil'a and Fehliug'ii solntiooii \ 
and different forms of tbi^ copper-teat, which hate bQen alreadj' - 
described. 

2'he ExperirtKrits uj Reynoao and Dechamhn repeated, with i 



Ntgative R^tulU. The urina wm tested as in Beynoso's Bxp&> 
rimrats, except that carbonate of soda was ased Ut preoipitato 
the excess of snbtoetate of load, instead of cblorido o£ sodium. 
The speeimens of iiriae passed by wx. patients noder the inflO' 
enoe a! ohioroform, for petiods of timn TarTinK ttortk tea 
minntes to half an boar, that of an old Itdy aged H7, of an old 
man aged flB, and of two childruii suffering fioin cpilepty, were 
oaref^y examined. In moat, ihu solutiou bL-ciuu« brown qpon 
being boiled; bat do opalesocQoo or proctpitato wag prodnoad. 
Tho urine of a healthy man, aged 34, was also subjeoud to ex- 
aoiiualion, and became brown npon beiog boiled with the 
ooppur test. The resnlUi of niimeronR other experiments upon 
HpodmenH of arine known lo coDtain co sugar led mc to the 
conclusion that, in all the above oasi>8, the ariua was perfectly 
free from this suhataaeo. Kletxininky has rdpeatod llcynoso's 
expcriuicnlK, and ha.<4 failed to fiorii^irni his oonclu^ious. Dr. 
Mooro of Dublin (Heller's Patholcffical Chemiitry of the 
Urine, translated by W. D. Moore, A.H., M.B.T.C.D) has 
examiDcd the urine of twelve men and women whose ages 
varied from sixty to eighty-three, but was unable to detect sugar. 
We may, therefore, oooclade that there is at present not stiffl- 
cient evidence to prove that sugai' is habittinUy excrtiled in the 
urine of old people, or by patients suffering from ohtiKt-disease, 
or by those under the inftnenee of olLloroforca. etc. It in pro* 
bable that it may be occasionally met with in somo of the 
above ooiies. 

Analyict o/ Diabftie Uriiu. It is difficult to estimate the 
urea in diabetic urine by the old process ; but the proportion 
maj ba aseertained hy the volumetric method, which will be 
described in a future lecture. The following analyses show the 
oompoaition of the urine in some cases of diabetes, 

i". Uriuo from a girl agod 19. Specific gravity, 1037; 
acid, clear, pole. 

M. From the same. SpecJAo gravity, 1036 i acid. 

40. From a man aged 90, about one mouth before death. 
Specilla gravity, 11)-^;). 
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50. From « woraAit sgoil 28, a week before death. Acid: 
spcvilie gravily, 10^7. 

51. From a patieat who was pftsnog sixty ounws of ntme 
daily. BeactioD Boid ; speoiBe gravity} 1021. 
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Anolyaos 93, &S, M represent the oomposilion of tha urine 
in a (!as>3 of ^linbetes now iiodor my care lu tli^ ho^ipital. Tbd 
palit^jit yum a ht^aliliy luoking girt, only eigtiteeu year^ of age. 
She bad bfen mifi'enny from the disease for about three 
months. Various plaos of treaLmeDt were tried, without any 
miu-ked results. She remained under treatment, for six veeka, 
aid then left the bospital ; but ahe will probably r^rid come 
under our uotica in a sbcrt time. She drank from four to six 
pints of Uuid daily ; and, wbii^n living ou a uioditrate meat diet| 
with a small quaotity of bread, posstd ratber under a gallon of 
Qriiie. The urine iPos analyged from day to day ; and I select 
three »pdaimons for illustrution. When the lost was obtained, 
her diet was restricted to briin-bisouit!* and milk. The results 
art; Bxpres-ibd in grainH, and reprpsent the quaDlitie^ passed Jn 
tweniy.fonr bouxB. [See I'abU, iiextjiuife.] 
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Let roe now refer very briefl; to some other soWbU avb'\ 
ttanett not present in health]- arico, irlucb have boou dctectad ' 
Ifttely in small fiaantities io ocrtain morbid Bpeoimons. Thesa , 
are, Imeine, tyrotitu, inositf, aeetone, and ey$tiM. 



IfTIClKB. 

Leacino oooftaion&Ilj oooufs as a depoftit from the arin« ; but 
rooTo ^nernllT- it is held in solntioa, and can only be obtatodd I 
by coDcentratiou of the fluid when it or>'3talliBos out in the 
form of small xphenile^, which are composed of ncieiilar 
eryatalR whioh rndiAto from a commno centre. This stitistance 
has of late beBO fuuod in many of the solids and fluidK of (bo 
animal body. It is not very solnble in water (one part in j 
twenty-seven), but more so in alcohol. It erjstolIiseB tnva 
aquoonH ndutioos, for the most part in splierical taasaes, 
which exhibit a PRdiatod aiTRnKcmcnt. Fnnn iticohol^ iRiicino 
is deposited in the form of pearly scales, aoraewhat resembling 
oholeaterine; bat these are compoaed of small spbericlM. Ctj | 
Icuoine can be Bubtimed without obungf!. Louciuo ban boen 
foand in the saliva, pencroatic juici^ and in the pnlmonuy 
tissne of the ox (Cloetta, Chemical OazeAte, 1866, p. «l). 
Frericbs and Stadeler have detected leucine in the blood, nrino, 
and bile of patients anffering from fyphns, small-pox, and 
other exacthsmBta. Br. Tbudichum found leucine in the 
□rine of a man whose liver yielded a largu qaantity of it 
{^TreaUu on the Pathology of Oie Urine, ISSS). It was ob- 
taintid by coniisentrating tbe urine. This Biibstance in probably 
formed in the liver, and io health rapidly converted into other 
coTnpoirmds. In certain diacascs, it is to be detected in ver>' 
coiiKiderablo qaantity. Crystals of IcucItio may often be scon 
in sections of livers of patients who have died of jaundice. 
Frericbs han given several fignroR of lencine cr>-sta!i in tbe 
liver, and rIho in the urine iPiilholoiiuch-ATiatomUcher AtUu 
tar Leberkrankkeiten, von Dr. F, T. FrerichB, Brannitohwetg, 
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1BQ8). It ooBant especiaUf in tlie orine of pntieots foffenoff 
troxn nciitB yellow atrophy of the liver. 

No itftliafftotyry lo---ls for leacioe are yet known. If it caube 
obtAined pretty pare by repeated recrystaUisalion, tlie diy 
loocine may be enblimed. Thfi aublimate, composed of 
ftBgrcgalJoua of rhombic plates, could not be mistfthen for any- 
thing else. Urate of soda and many otbier aubelantes crystal- 
lise in spberioal globes, like leucine. Grystala of tbiu form, 
however, which are soluble in alflohol, aod again cryMlalhSfl ia 
spherules from ati agueoas solution, ca,n hardly be anytbin^: 
but luutiiuo. TliJH bubittaiioe canoot, therefore, be rMOgiuBed 
by tbo form of the crystals oloufi. 



p^*' 



= <*|o^, 



KI90 



Pig. 9. — Cryatali ot Lcoctns. Tbon rsprwMBtod at a mn erjvtaUiaod 
from water. The rast were olitalDwl from an aloohoUs wlutloB. 

Or obtaining Ct-ystal* of Lfucitu from the Uritu. The ex- 
tractive matters o&Mu intarfera with the cryataUittaliou of the 
leocioe from arinQ, and tho dODcontrBtod extract often remalna 
for days without undergoiug any change. Frehchs {KUnik 
dtr LeberkrankheiUn, Uand i, s. '^31) recommends that the 
cooceutnted tirioe should be digested for aotae time with eold 
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absolute a1ar>hot. By this meann, the extrmotive tnatten we 
gradually dmolvod out. The ri^Bidue is then to be treated 
witb boiling spirits of wine; and leuoine cryttt&llisen out as this 
solation coots. It may be purified by rMr;stalIieatioii. Thp 
oxtractivQ matter may be in great part separated by predpiU- 
tioD Tilb acetate or lead. 

Ttbostse. 

This sabsConcd has b«en detected in the urine of typhus 
fever by Frerichs and Stadclcr. Liko leucine, it is probably 
prodnced in the liver. It baa been det4>cted in this organ by 
FrericbsT Dr. Thudichum, and many othdr obnarrers. It has 
baen extracted from ot-veml animal Qnidfi. Tyrosiae crystsl- 
lia«B in loan white needles, and is verj- slightly soloble in cold 
vater. It is dissolved by boiUug water, aloobol, ether, tba 
mineral ncids, and alkalie.'i. It may be prepared by boilia 
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Fig to.— CryiUla of Tyn)aiiiR frGtn a. solution \a builiua WBt«r. 

horn, feathers, or hair, with anlphnrio acid for forty honrs. ^ 
The dark brown liqnid is in be made alkaline with milk of 
lime, wanned, and tUon flUere^. Sulpliurtc acid is added to ; 
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noil trail sation, and eryatah aro dcpOBitod upon evaporating 
tha liquid. A very delioato lest for thifl snbManoe has been 
proposed hy nofTman. A solution of nitrate of protoxide of 
mercury, nettrl; oeatral, is Lo be added to t1ie ftoltition saa- 
pEtnt«d to ooutain tyrosine. If tlii;^ hniy he prPNent, a reddlah 
preciiiitnte in produced, and the Huperniiinnt Huid ix of a very 
dark rose colonr. Tyrosine ct-fstalliaos in Ion); white ueedlex, 
vbicb arc nggrcgatfid to form brnsii like moases. Do la Ru() 
fouad tyrosine in t-be coobioeal iasect. This is doubtless one 
of tbe rahstanuM rosultiog fVom the di-iintPffration of albn- 
rainous ntibstances. I have found it in considerable quautiiy 
in nrine which contiiiiied mtii^h uric acid, and had been left to 
aland in a warm place for many weeks. 



ImStTB. 

luofiite was diticovereil hj Si^berer in the juice of mufid^, after 
the oreatiao and creatinine bad been separated. It is termed 
mDRele-sngar, and may be obtained in the form of colourless 
prismatic cryNtals, which ore cfllorescent. Ino»te does oot 
reduce the oxide of copper to the state of suboxide, aii is the 
case with dinbetic sngar and grapf-NUgBr. It tastea Hweet, and 
has the same compoaiuon bb the latter auhstance. Inosite 
may be delected by eraporation nearly lo dryness in a platinom 
haHJn, when, if a IttUe amtnooia and chluridt? of cakium be 
added, a ro»r<t cnbur in producud, ui>pi.-cmlly if iho mixture be 
iLgmn conH:K>ntnited by evaporation. 

Clof^'iut has found inosite in the urine In Uriphi's dJ»ea!)e, bat 
lian failed to detect it )□ the healthy Mtoi-etion. Ue has dia- 
covered it io tlie lungst Hvor. spleen, atid kidneye. The lungs 
ftUo contain traces of uric acid, taarine, and leuoine. M. Hohl 
faas lait^ly recorded a case of diabetes in wliii:h a Ur^e iitiaiiLity 
of inosite was obtiuaod from the urine {Gazttie Uehd. de Mkd.. 
tt de Chir., IH3U, p. aai ; Journal rf< Ut Ph^tiologie, No. vi, p. 
iUi). la thii oaae, the proportion of Hagar gi-adually dimi- 
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nisbed, aod at the lame time the qnuitity of urea excreted he- 
eune less, while tlie inositc gnulually iocreased in amomit 
nolil upwards of three hiijuirtd grains at tliJs aiibstance were 
passed in Uie twenly-four bourn. This obaerralioD ts one of 
great iuterest in uuunexiuu with tbe pathology of diabetes. 




Acetone. 



Dr. Petter?, at the Biigg«8tioD of Dr. Leroh of PrngQC, bdui 
for acetone in tho nrmti of a cbbb of diabeleH, and diHcovcred it 
hotli in Ibe blood and nrine (VUrtetjahmeh. fttr die J*ract. 
neiUtundi, Vngt 1657, vol. iu, p. 81). The peculiar smell ol 
diabetio nrino it to be attributed to the prefteuoe of acetone, 
according to this observer (Tliadicbum, Pathology of the 
Urine, f>. 316). 
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Cystike. 

Cystiue is found in a state of aolatiou in tbe Tirioe in soma 
casus, although it niuro uiiOoUy occurs an a deposit. We sbaU 
iherefore oon^ider it more partioulsrlj* under the head of 
uriuary deposits. Jolios Mailer {Archiv der P/iarmacie) ob- 
tainod HODQO urioo from a boy 0} yonrs of age, which coulained 
cystine in solution. The urine was ulkaline. The cystine was 
precipitated in the crystalline form by the addition of excess of 
eeetio acid. Cr)-8lal!i uf oystine are repri*Bt<uttid in Plata x, 
figs, I, S, 3, 4, of llUuiratiMis of Urine^ VHuanj Deposit), and 
Calculi. 

I have ventured to occupy some time in drawing your atian- 
tioD to Lbe characters of Qertain substanoes the presence of 
which in urine has only very recently been demouiilrated. 
Probably, when tbp various materials removed in Ibis excre- 
tion nhal) have been more tboronghly inv«uligaLed, and wbeu 
we luiow more relating to the precitte conditions nnder which 
they are formed in the animal economy, the treatment of 
many diiwaseH will be placed on a Hi^under l>a»iu, and we shaU 



be able to relievo stifleriugs aud prdveut tbe progress of tnorbii] 
chnnges over which we have now very little control. It is true, 
there are maTiy who consider all lhi.s minute scrutin; anil sci- 
entific investigation aa URelcss, or at UnsL nnuecessory and un- 
|}racLicAL Tlim is a state of miml which it is difficult to under- 
nuii.il ; fur it seems to jne perfectly certain that the more 
luiuutetj' onr investigatioo of diseased processes is carried oat, 
the more we shall fanow aboai them, and thu hotter able fihall 
ve be to suggest plaoii of trentnient to combat tbe abnormal 
changes. That all thtR will nltiinaiel; lend to groat practical 
reaulta in treatment, T believe mofit sincerely; jiud I feel that 
^ Kxy amouut of linie devoted to socb rettearches i^ UHufully and 
■dvantageonsly xpeut. Tf, then, I have tired yon with imrne of 
these chemical details, my enmest belief that thoy nre useful 
to the prog^ress of medicine, and the desire, Iberefoie, lo see 
jou prosecute Buoh retioarohcs, must he my excuse. 

In iha next lectura, 1 slialL have to describe the character of 
easts of the uriniferous tubes, which varies much in djOareut 
renal diseases. But it ii> not poKsible tu diNCu<i» thin nubjeot pro* 
fitably wilbout rerening lo many pointi connected with the 
anatomy of the kidney ; and I therefore propose to give a brief 
oailine of the aaatomy of this orj^an, and especially of thoaa 
perla oooaemed in the fcruiatioii of c:a>t«i. 



LECTURE VI. 

The AflAToVY or tsx fi:u)NE:7. Its Action ih IIealtq axd 

DtsEASB. GoTtieai and Meialiary PoHian* of ihg Kubug. 
Pelvit. Mammitla. In/undibula and Catycu. Arlery. 
Vein. Ntrvee. Lymphatics, Secreting Apparatut. TJu 
Urini/erout Tube. Of the CircxUation in the Kidney, 
Mpithelium. Of the Iia$f.Tnent Stembram of the Tiibex uhiI 
of the tocalUd JUatrix, On tame Points connecltid with 
the Phyilatogy of the Kidneyi, On ii£& Fusuatiuh uP| 
Casts or the Ukinipehous TuBBa. Of the Cant. Cir-\ 
cum.»tance$ under tchich the Renal Secretiori may It 
altered in QaantiUj or Qualiti/. On the Absorption of 
Siibitancef from the Stomach, and their Excretion in the 
Vrine. Morbid Chasges ArFEOirsa the StrcctcbI! . 
OF IHE KiDNEX. Of BrighVs Dtitase. Dr. JohruMt 
InvsatigationJi. 

OxiriTJUEK, — I propose to devote aome time this eveniiiig to 
the oonaideration of the anatomy oud pbysiology of ibo kidoeyt] 
and I hope lo be Mo afterivards to give yoa a short acoount at' 
some o( tho moat jtuportaiit morbid changes to which this 
gland is iiablo. 

As the kidney is essentially ooDcerood In the removal o( 
soluble substances resoLtiDg from the disintegration of tissaei3 
the ftcoamtiUtion of which in tho blood would materially intar- 
fere with the action of other important organs, it must neees- 1 
suily form an iDtore3ting subject of fltudy for tho physidaiuJ 
It is Dot too much to say that, wii,hont a good knowledge of 
the anatomy and physiology of the Mdnoy, it is impossible to 
form an accurato idea of tho nature of a large olass of diseaaes, 
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' A thorongh aaqtiEunUnoe with Die ph/siological changes oc* 
cuning ia thia organ will alone ennbid us, to the greatest 
wlvanlage of our pntieDt», to suggest and apply remedies in 
various caaoa of diaeaae. Tbo subject ia so extensive that I 
cannot hope to ilo more than offer Home very brief remarks ; 
aod I shall omit discussing many points connected with the 
pathology necessary to make the subject complete, bocauae 
your pnctioal knowledge of dlseoso renders saoh a mlnate 
desoription saperflaotis. 

The general anatomy of the kidney is shown in section in 
the diagrsm (Fig. 11). Each kidoey Is eiiol<>Md in a capoule 
compoacd of flbtous ttHiiue, but abtiudotitly huppliud with 
hlood- vessels, and with lymphatics. Ac the hllus or notch, 
the capsule is continuous with tbe areolar tissue which sur- 
roonds tha large vessels, and extendi? in iotimote relatioa with 
them for a (pertain dislattoe into t^je interior of the organ. 

The eortfx or cortical portion of the kidney oonsist» of a 
layer abont half an inch in thickness, forming tho surface of 
the entire organ, and dipping down often to the depth of to 
tccb between the pyramids. 

Tb0 medullary portion lies immediately within tha oort^, 
and is direelly continuous with its inner sarfnue. It is com- 
posed of from ten to fifteen pyramids, their bases being eon* 
Uoaous with the cortex ; their apiues free, and projecting 
into the cavity in tbe interior of the orgau (pelvis of the 
kidneg), 

PeleU: MammlUa : la/umUbula : Calyces, The mucoua 
membrane, with the fibrous and muscular tissue externally, 
forms a dilated caviCy in the interior, called the pelvis. From 
the pelris, passiag towards the apices of the pyramids, aro 
several tubular prolongations, forming ^nuel-shapcd channels 
(iofbadibola), usoully not more tban twelvo in number. In 
many eases, two pyramids open into one infundibnlntn. lilaeh 
of these fnnnal-ahaped prolongations forms a cup.like cavity 
round the Up of the pyramid {mammilta or pap'itla), called a 




I-'I|{.I1 bIiowm thogeiiarnl biniQiure ol Uk> kid]i<^y an tieaii upon ucUon. 
Thd arfUr traoi^d upwurdu in cantiDUout with the pfllvts of tba 
IciJnay. Frnin the pslvlt, nnrrow (t'niiiit-tkhDlied pralangulotM (In- 
^ifulibuln) BTO ohniirv^, Tb«s9 extsiiJ to the jtymnrtfte, bdDf 
nBooUtl HTDund tlie Hpe% of each to farm a oup-sliniyed dermtalon 
(lOaljui'l. Tho apmLH of nemo mnuuids Are aloci iweu opeiitBK Into 
Ibi InhindibiilA lovrftrds lUe attMver. The awtex KLmaAiag rouod 
Uta kidney an.! paaaiog imrnrdB bs'twnfln ibo pymmiilB, is enallj dis- 
tlnffulibvl fnin Uii rwr^iuIfRrir irorrton, "ay the irTagvlor granolu 
a^pfurautie it preoeriEe Ln the iiusidwd By-B.iwil b; iKe niuuoniua 
lulnuLa poima (Sifalplfihiun ledim) Hcsti lu it. The nnlallary pw 
tiiiji IB f-<'fn|ii>nml "f Lhe psrntuidH, nhich eonmsL of tnhoat vbJoti ara 
navlf Btriiigbt,and c«nrerge to i\w njiex nr mnmin'thi, where tliqrwn 
by about tiiieeii hit twenty iinfitieH. Purtiitiis tif Fkrteriaa aad VMiit 
ftraubiti;rv«il tictwaeiitbeluriiiidlbit'ArHiidHiiialliirTBasalflanmtfD Ui 
tbs Kcctiiio tii'Lttiirin tbn aurci;i: aIiJ nii^dullii. 'nii<«e gLrA branch** la 
twu (JirHi-tiuan, tiiijwitrrli ii> thti caTt«i, tuid {iiiri]rd« ta the pyramids. 
The dnvliig U abauc twii-thb-da of ibe tMUiral ek<b Tli« mii1« al 
llie side is Jirlded into four spocea, repreaenLius inaliea. 

Btcly oontinu'oun with tbat lining the tubpg, wTiich open bj 

orifices valuing from tan to twenty or more hi nmnber upon 



the sammit. Som« of the tne uxtremiiiDS of tbe pyramids ore 
thiOt and extaod iu ik toDgUutliual diroutiou perhaps for the 
dislanao of b cinartur of an iucb or more. TIiq tiSTDi mitmmUl& 
or papilla c&o hardly bo pri>porly applied to tbeso. 

Tbe peWis is dilated at tbo notch or hUus, where it loaves 
Uio kidney, aod sood oontroctit to a tube with muscular parietes 
(ariiter)f which ppiMiB into tbo bladder — one on each aide of 
this viMus, at it3 posterior aspect. 
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. IS.— Tbln «<)<itioa of k partloii of tb9 klduoy. a. Cortical, 6- 1 
tltillitrT yiiriloii. e. PeKii. d. InAinJlbulura. e. Uneniag ot 
InrmjilbDlttiolnlopBliriB. / C«ljx. g. I*vrMnt<l. fc, MftmiallU 
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/ Calfx. ff. I*jrr)UDt(l. Iu :Uivitii]]llla or 
pM|illl>i. i. AdIpMB Uwiii*. *. Larg* valaaJWldoJ In mfcUnj ihB 
HotloD. Baudl trUTit* ara al>o t«rD out Koroni la illtntniit paru 
of t>;« fto-^Uiiti, aomo tnry bnuiabaa belug eitBated beiweOU itrt 
«arUx and moduUninr jioriiou of Uic orgau. 

Artery. Ontfiide the mucooB membrane of the peMa of tbe 
liidDoy,tlie artery, enteriDg at tbe bilus bahind the vein, dividcH 
iuto bnuicbee, whi«li are distributed lo tbo or^ao. The 
branches of the artery do not nnasioinoae, hot radiate oat- 
wardt M they divide and pass towarda tho cortex. Ar- 
lirod at a point between the cortical and mtMlulIary portiooa 
of the kidney, many brancheii purine for aome distance a 
more or lew horizoDtul, or rather ourvod ooareo, corresponding 
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to tlie bases of the pyramiftf'. From ibfise, radiating outwards ittl 
th€ cortex, ]wts a number of oearly straight branches, whicb 
(^irooff oD all Hides Utile ve<t<iel!iwhtcb termmfttein Malpighiaa 
bodies. The great balk of the blood carnud by the utorj to 
the IcidiiPT in ilistributed to Malpigliian bodies ; but a few 
smull arterial branches pass straight through the cortex, and 
Bnpply the capaulij; others are distributed upon the external 
Burface of the polvis, and ramify amongnt ibo adipose tissne in 
the Deighbonrbuod; while aomo {vata recta) are given off 
&«m tbe vessels' that, lie betveeo the cortex and xnednlla, 
jBany bruiches of which, I have nbown, onKutcmosa with each 
other, and pass in the substance of tbe pyramid towards their ^ 
apices. 

The emulgeiu or r^nal vein. \s formed by the anion of a j 
number of s^maller trunks whicb receive the blood fmm the 
CBpUlaries. Xamcrous large bracohos may bo seen in Ibe 
interva]!; between the cortei and laedulla. They convenga 
from all poiata, reoeivjug ibe blooj disLribuCed by the artery as 
above described, and at length form one large trunk, which 
emerges at tbe bilus at its anterior part, and opens into the ■ 
inferior cova. 

i^ervM. The norve»i aro branches of the Bympathotio, and 
are dialribuled upon tbe coats of tbe artery. They may be 
traced for a considerable distanoo into the interior of tbd I 
gland, always acoompanying the subdlirisions of the Brtarj, Z 
have se&D bronohc!! on the Malj^igbian arteries, but have not 
been able to asoortam how they terminate. It is poeable that 
small branches may pass into the M^pighian tuft. 

Lymphaiics, There are numerous lymphstie tchscI!) dictri. 
buted ta the kidney. They leavij tbs organ at the lulus, where 
the large ressela enter. I bare not snc^ceeded in injeotiDg 
these lymphatics aa I Iiave in the case of the liver, where they 
exist in great number, and are found both in tbe substance of 
tbe capsule and in the portal canals. The capsulo of tbo 
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kitlntty is probabl; also Buppliod with lymphatics, BlUiough H id 
Dot easy to demousLratG them hy injection. 

Stertting Afparatus .- Uriniferoiu '£ubf$. The sacratinjf 
■ppuftttu consuls of labca lined with epitbclinm. The tube 
comiiQ6D6CS in a email tlask<likd dilatation, nbich. embracoa 
the oapillary vesfiola of Oie Malpighiso tuft (Fig. 13), In 
coutiiiuntiori with tliiH is tliu tub« which, in the greater part oC 
its extent, in very much coovoloted, being fi'e^aontljr bent Upon 
itself; ao that a great length of flecruting tuba occupies but a 
very small Mpaoe. The coavoluteJ tubes are no daavly packeJ, 
that it is impussible to trace the courso of oue iadividuul tubu 
for any great distancti; and, io thin sections of the cortt-x, 
segmonts of tbo windings of different tubes are aeeo divided ia 
bU direotione. 

The tuben, as they are abont to leave the oortex, porsae rq 
almost straight coarse ; sod liere coiDinenceii^ the clucuil portion 
of the urinary appirstua. A certain number of tbcso ttraigbt 
tubes extend nearly to the surfoce of the kidney, and carry olf 
the aecretkiD from the tqbea whiob lie most saperflcially. 
These may be seen lying io the cortex, at certain intervals. In 
the pymmide, the tubes are straight; and as tliey converge, 
the/ unite together, and become fuwer in uumlier; while ibeir 
calibre greatly toureasos as they pass towards the upex of the 
p>Tainid, where they open as before described. Somo of these 
oriBoes are figured la Plate xxu, fig. 5, vuE. i, Archiv<» <4 
mdieiiu, ISSO. 

The curUx of the kidney, then, is composed of Malpighian 
bodies, the tlask-like dilatations and convoluted portion of the 
uriniferoDS tubes with oapillnries, the arrangement of which 
will be preienxly ooo^idered, brBnche» of aneries and veins, 
with a certain amount of transparent and fibrous tissue. 

The medullary portion in composed of the pyramids, which 
are formed of the )>traight portion of the uhniferDUs tubes, 
with capillaries bundles of small straight bniiicbeH (vasa 
reola) tram the aneriest and Domcrous straight branchoa u{ 
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sm&U vciQs: the m^oiitj of tbeso aeorly straight tcsmIb, 
however, consist of Te«aels reaaltinf; trora the divisiou of th« 
efferent vettaets of the Malpighian liodies Biluate<t Dearest (be 



i'ly. la.— TLii iirr:uigi;iiii-jit of ilie acot'iiug airu-cLiik-e &i.id reFa4>lB of ito 
hiduey or i.L[in. iiiiii^tilfiBd aboiiL u<h lihtoioters. ». Mnlpigtiiou b<xlf. 
b. Uulplt^biiui anery or alfercint veaael. c. KITeranC va$s«]. iL Ctr 
•pilXiay ueiVK>i-\i. iutu wliluii tlie blood paiisee fruiu LlieefTorautveaMl. 
c ijtuiili VHUou-s riidlcia, whiuU uurriea uITllie bloud a!lvt U tiRJS ira* 
vrnidil ibe cii]<i]liLriiis juec ftUaded in. / CL»uTu«n««cieiit of Uifl 
uriuiruruus lub^ ly a dllBl^d exUemlLy, irlildi euibruuos iha veaisla 
oflliamlt. y. The tuba; nen^r the p»ini wbi^ra it cipeofl, Jains nthtni 
j|, lu |iiii-»ue It itr&tHUI raurve luviaid!) tbc )>y*'""i^d8 tit the kldimji 
i. Arioiber InU, t.lioi (armIs oS irtiioh nre einpiy and Bbnickto. 
1.'. I'urtiim «r u tuba <MLl across, aliuwin^ Uie liitKiueMli-meuibraiM. 
Tlie AUeatioti ofiltA reAilur ia ]iardtia\aTis dlrnatad to thla Agara. 

pyramid* (Fig. 11). There is also aa intervening matorial 
ooDtoiiUDg nuclei rdU baving a very Hrm consiiitoQco, 
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Cireulatlon in tlu: Kidney. By the ai^l of Fi^. I!l, we 
may dqw triMW the ooarM of ihe oircalAtioo in tlie hidn^jr. 
Starting ftvtn thd artorial braiicheB betvo«n the cortex and 
medullary- porLion of the orc^an (Fig. li), lh« Hood pursnat 
two directiuoii — outwordn tuwordn tlia I'xleraal surface, aud 
inieardi towards the a^iicea oC the pjTamida, 

Of the blood vrhicb passes oittv:ard4, a little is distribated to 
the oapttile and morobraiio of ihe peUis, but by for the larger 
proportioo is carried to the Mftlpigliian bodies. Arrived at the 
Malpighian body, tlie trunU o{ tho little artery divides Jalo 
tbree or four dilated branahes, eacb being b» wide as the 
artery itsolf, which sobd^'ide into capillary loops liaring their 
C(mv«xily towards tlie urinifei'ous Lube, and which lie on- 
covered by opithcIiuiQ withia its dilated commenccmeDt; »o 
that lluidn paHbtog tbruugb the utt'uibranouH valU of the^e 
capiUaritfH, aaJ, iudeed, everything atcapiag IVom thorn when 
they are ruptured, must at once pass into the uriniferous tabe< 
The blood in collected fiom the capillaries by small Tenoas 
radicles which lie in the central part of iho tuft, whiuh there 
unite to form a single efTerent vessel tliat emerges usually at a 
point "rsTy close to that by which the artery entered. In some 
apoeimeaB,! have soon two and even three efiorcni vessels, bnt 
these are not common. 

The efermt vessel of the toft pursnes a short courso, and 
then dividpH into an extensive tiettrork of capilUriex, in the 
meshes of which the tabes ramify. U is from the blood, which, 
•fUr passing through one system of capillaries in tho inlt, 
thereby losing much of lln water, slowly woadi^ni in a more 
lODcentraled state, through this second extensive capillary 
system, that the solid oonstitueDts of tbe> urine are separaied 
by the agency of the epithelial cells lining the tubes. The 
water transuding from the oapillaries of the Mnlpighian body 
is toads lo traverse in succession the epitbtilial eelU lining the 
tubs, and dissolve the di6Vri>nt suhhtauces which they have 
separated from the blood. It becomes richer and richer iu 
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soUd oonstitQonts u it approaobes tho stmiRht portion of llie 
tobe. From the network of cbpillaries above niluded to, the 
blood is ootleotei) by HtatVi venous radicles, wUich ut last pour 
their oont^nls into the renal or citnulgent vein. 

Of the comparatively xinall quantity of tba blood which ' 
pontes (niranif lowardu tbu apex of the pyramids, a vei? 
amall porliou pasacit into vesaclB which supply tlie valln 
cf tho pclvia and adi[jOfie tissue. The remainder ia coo- 
daoted towards the upei cf the pyramid by the va*a rvctA, 
or brancbes tcsoltiag from the dimion of small trauks of tho 
artery, ono of which is represented at a, Fig. 14. Tbese tola 
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Ff;. 14 T«pr»B«nt« the w-ullfd wma recta. B(>in« of time HtnUcht t«b- 
■vIb Are seta lo BprlQjf tiumcdiflivly fioiii kiun)) art4>jiAH, but Um 
ffmaCKr iitiiii1>«r arn ronnr'i! iy ttin divitilnn uf th4 tlforcDt V(»i>el8 of 
tie Ualpigbian lofte HLuuUtij u<aa Qia mcduUu. 

recta terminnte in a capillary network, in the longltudliiBl 
roenhss of which the Rtraight portions of the tubea lie, I havo 
ehevn that ths vasA recta have the Btrui^ture of Email arteries; 
and, in dietiase, their roata are found much thickened, and the 
rirculor fibres VC17 distinctly mnrked. It must not be con- 
cluded, however, ibat all tho straight vessebi in the pyramids 
are vasB roeta ; for the effereat vessels of those tufts near the 
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pjrrainids divide into long and nearly straigbt. branahes, wbiob 
poor their blood into tbia Bjrstem of capiUanesifVom wkicti ii is 
eollflctad by radicles which kUo parsoe r fttraig^ht courso, and 
unite together lu form fimall trunliB, which open iiiio brauofaes 
of tho vein lyinK hetwccu tbc cortical and medullury pnrtimu}^ of 
the kidn'Oy. It ebould bo mcntionod, tb&t til's intertubular 
caplUarids are everj-where oontinaoas; and from this Detwork 
venous radicles oi-iBR at certaia intervals. The arraugexQent of 
tho capillaries h well shown in tho frontispiece of tha Uliutra* 
Uoni 0/ Urine, Urinary Depofitg, and Calculi. Virchow aoems 
to consider that all, or very nearly ally the straight vessds con> 
siat of rasa reuta; bat I have shown hj transparent ingeotians 
that many of thene vesneb ars Ibo eff'^enl ve^^eU from Mat- 
pif^biaa bodies, aa Bowman loog ago stilled. Some, however, 
certainly come directly from arteries (Fig. 14). {" On tho 
Vasa Kcota in tbc Pyramids of tho Kidney," by the author — 
Archives of Medicine, No. it, 18&9.) 

Epithelitim. The opitbcUom of the kidney is represented in 
the annexed dut. Tbat in the (Convoluted portion of the tube 
is described as being polygonal; it extends into the tube to the 
extent of ooe-tbird of its calibre. That in the straight portion 
of the tnbe is flatter, and approaches to tho scaly variety of epi. 
tbelitun. Although the convoluted portion of the tube is mooh 
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Tlf. It.— £p[lli«liiuii from the eonn>}iit»i] portion Af tltfi urlair«muB 
tub*, a. TiMUcil nllb MOetlo »aA. X JtlB. 

irider than tbo straight portion, the diameter of tho channel is 
nnch fridcr to the latter poKition tban iu the former, owing to 
the niii«b gieotcr ihiokDefes of tbu epiihulium iu tho socretiog 
portion oC ibc tube. 
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la healthy human kidncyH, I bRTeDever seen the oatUno of tha 
ooUs so dititinotljr an tigured in vuioDS workti, or in tho opper part 
of in; OTD Ugare, The rouod body usanlly tcrm(><l Uie nudetu 
is reiy clear and well deSnwl, aiid iLia nmvuH to ho tnirroiiDdwl 
hj a quantity of soft granular matter. I thiolc it vory donbtftU 
if th^re is a celln-All «xtoni&l lo this. In nuiny cnses of dia- 
«ase, the round cviitriil Uxly is nil Uiat chu bo oiaJe out ; and 
BomBlinieg LhRse ure found in groat number in iho urioe. By 
cLfl aotioa of acetio aoid, nucleoli may be obaerved. It would 
seem as if the grAnular matter axlernal to tbu rounded ^anular 
bad> (Ducltun) was aUerod in cboraoior under certain circom- 
fttancoB. From oumerous cjb&erTatione, I foci compelled to 
dissent from the descnptions generaUy given both of the 
Udocy and Urcr epithelium, iQasmnoh as the appearanoe of 
A coll- wall cnn only be seen under ccrt&in cireumstancos; and 
in many animah there in undoubtedly do suob stmcttne. I 
wonM riithtir nny tlint the BO-oalled nuclei are imbedded in A 
grannlor material, by wliitih thoynre separated from each other 
by nearly ei^aal distances, as represeDtod in the lower part of 
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Fig, in.— F.]ittht>liuiii rrom the peMa oOte kidney. 
Fig;. 17.— K^jiilieliiiin tram the ureter. 



The epithelium in the straight portion of tho toho is mnoh 
fiatter than that in the convoluted part, and probably serves 
the odlce of a protective covering. It is doubtful if it takes 
part in seerction. 

T/m) Bateinent- Membrane of the Tubes and the $0'calied 
Matrix, The basement-membrane in easily demonstrated by 
washing a tbin section of the kidney, so as to remove tb« 
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It is ranch strongtr and thicker io tbe pyramids 
thui in the cortex {Fig. 20, b). 






Id 



19 



Vig. 18.— SacUoii of conicAl ftonion of a h«aUliy kMney vasbod )o 
w4l«r wnd oxsnitned in tbo moid inedmiiL I'lio caplll&ri»a nra not 
ligocMl, and. bctiiK ooHnpfteil Knd chrnnkfln. exMbll Ui'? Hbruus up* 
ItaaniM* which U cDn*iii«ro<j to <Io]>eiiil upoQ iho mamx. 

Fig- 10.— Section of ftriOL}>.Brnnrl of i)io mirun klHuoy In whioh the v«(sola 
wciR lrijei.-cei1. Th4 nuclei on ttieir ODaU iur« »e«u, but uu Ubrooc 
maliix la <UaUuguiBhablG. 

The ao-caII«d rnatriK described and delineated by Ooodair, 
KoUUiCr, Dr. G. Johnson, and others, I have not 3U0Cocdccl 
in deioaoiiti&UDg to my sati&faotion ; for, when the oapillariea 
of the kirlnev \iAvt hoen distoofjed with tmnsparent iojco- 
tlOD, I hnve ftiiled to demonNlrat« any HlinniK stmctoro 
between the wall of the tobe and that of tbe reasela. Tba 
appeantnco ooiii^idered to be fibrous iriBtriK ta eaitily smo 
in any thiu f>t>ctioii which has been Wfished and esamined 
in water; but in hucIi a section it is iuipusKJblt! lu distiu- 
gnish the waHs of the tubes, tboEie of the capiltaries, and 
the BO-cttlled fibrona matrix, fh>m each other. It has been 
figured by many aa a disiinct structure; and Fig:. lU, reprcttent- 
Jug a section irliich has been wasbod in walcr, jiivca the appear. 
ance most distinctly. Fig. 19 representa an injected apecinien 
from the same kidney, which doea not exhibit any indicalioo of 
fibrau timao existing betwoea the Teasels and the tabes. Her« 
and elsewhere, as I have shown, the strotrhcd and crumpled 
capillaries prodnce an appearance resembling fibrous tissao 
or matrix of tbe kidney (Archivei of Medicine^ No. ui, ISOS). 




This so-cftlled matiix has been eompatftd to tha nltimale 
ramiflcBtioDs of GlUson'a oapsole ; and it has b«en considered 
ceoessBry OS a sapport to the straGtart>8 of which the gland is 
oomposed. I havo nevtr seen fibrona tissae in (he situation 
d«aorib«d in health in eiUier gland; and it k cjuita obviona 
that the stmctures do not require any Hopporling tiaaue, m 
they mutually support each other ; and any matrix woold tend 
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F%. SQ,— TblD Beo;ion til b^fllth; bumati Udiioy lOlRblly WBihad la 
«»i»ior. a. Convointsd portion of urlnlfnroii* tuhn. ?>. A bnrUoTi 
of m tube strtiiped of its «piLbelluni. p. OuUtaa of tube uiJ crum- 
ple captllarips, barini; ■ nbruus iipp«&rftn«»— the «a>na11«Li matrix. 
d. Vei7 sunll MalplfftUADi body. Loope of roMeli sUniDk, aboriiiB 
eeJliln thtDiT&lls. X2LA. 

to inorease the distance between the aeoreting ecUs and tbe 
blood, while we certainly Qnd in these orgaoM every arrangement 
to radace thi^ as for an possililo consintcntly with strength. 
ir this matrix exists, it ought to ha developed as a stntotnre 
diatinct from tbe tubes and Tensels; but, us far as I koov, it 
has not bccQ demoostrated in the embryo at an early stage of 
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«I{>pmeDt of the kidn^, by vaj one; and, in a i^arefal 
examlDsUou or embryonic stniotiiren, oqo cannot fail to be 
Btniok wiih tbs abscnco of this fibroaa tissue, wbioh is by Bomo 
regarded as an egsential pnrt of every organ. Tbe morbid 
cbangeB are Ktirely explainod as veil by suppoHinc; the eS^ision 
of n new material between tha wallti of the tubes and tbose of 
thd Te!)sds, and by a tbicketilng or other cfaangc in one or 
both of these atruotures, as by attribatiag them lo aa altera- 
tion in the matrix or iutertabnlar areolar or fibrous tiseno 
{Bindtgeicebe). 

The conclusioDs to which T have arrived, ft-om nnmerotw in- 
VestigationD on lb)<! subject, may ho nummcd u|i as follows: — 

1. In the cortical portiuu of llie kidney tbtifti in no evidenuB 
of the existsncB of a ^JilrO'Celltilar matrii^. 

9. The fibroDs appearaace observed in tliin nefitiocB of tha 
kidney which have been immersed in water is dtio to a cmm- 
plod, creased, aud coilapxed stale of the tuBmbraooDs walla of 
the secretiog tubes and capillary vossula. 

S. A small quantity of a tranapar«nt and faintly granular 
material, wiLb diutiiict bucIqI, tbe iiatart) uf which has not yet 
been detomiinedl, is to be demonstrated betw^sea the wallti of 
the tubes and the capillary vessels. 

i. The obanges met with io disease can be hilly explained 
without supposing the existence o( &Jlbrou9 matrix. 

On. tome Point/ eonjuctfd with the Phyficloffy of the Kidney. 
The coarse of the Uood has been fully described, aud it baa 
been fihown how eminently adapted the Malpigliiaii ttift is to 
facilitate the free escape of the wntery parts of tha blood. The 
inSueoee of the corvoua system upon the secretion of urine is 
well known. Nerves may be traced upon the large arteries, 
oud followed on tha small vesflels for a considerable dii^taQOS. 
I have aeen nerves upon the Ualpighioa arteries wliich may be 
traced up to the tull. I have sot autioeedod in demonstrating 
nerves in oonnexion vlth the capillariea of the inft; but a 
earelU examimitloa of several specimens has led ma to con- 
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elude tbit tlioue cB|>illaries ue HUpplied « ith uerves, a« app«urs 
■Iflo to bi! the ctute with tlie CKpillaries of the ciliarv proecsses 
of the eye, aiid 9omo other oipjlltry »e.MeJ8. I am now iiives- 
gating tliu moJo of distributiou of th« nerves to vnsoular Ntnic* 
taa>s, and I hope Fu>on to be able to rapresB myself more defi- 
nit«l7 on tbedB Tsrj tnt^resting qiientmnB. 
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Fig. SI,— Cnplllary tmwU from Iba MalcI^hlnD lutt of > bumftn kUn . 
wUkii imd teau It^scled wiih diliiiB I'runBiiui Hue iuj^liuu. »li"W- 
ItiR buolut c«nneiitoei vltfa Itieir wallL a. A few cuilu acpiu-at*l 
ft^ani Uie ntl of Ilie tiih. fi. Van uf u loi^i* emtutiwliut couttiroBOtil, 
•howliig t-hnnuHM CLluOefiali«n«d. o. TIbhu whh'h oonnt-cia ib« 
cnlli will) ivncli uUiur, Niid tbaa Uie globultu- fomi of Ui4^ tuFt Ib W^ 
esrrod, s»eo wlien It Ib renimEd. 4. A smnll ivurllun of & L-npillary 
ciiniprQ<iiiL>il iiaRiuctiaa poGiiibte. bIiuwiuij Uie UilidJiiitia cf the (a- 
I>illBry w&Ii BI the poluiof rectuitlicMlcm. 



Virohow liys considerabla Rtreaa on the existence of a col- 
lateral drcnUiion through the vhsq recta. He considers tliat 
tb« ciroulaLioD in the medulluy portion of th« kidnpy is more 
troe than it ia in the oort^x, beoaoBe the Mood in the Utter 
region does not pass through Mftlpighiuu bodi«a. There coa 
be no doubt of the correctness of Yirohow'a views upon ihid 
question, ami I can cnnfirm nmnj of his slatenit-nts frum per- 
sonal obsBn£.tJoii. Some lime since, in examining some sped- 
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mens of discoMd kidnoy, I vas mnch stmet with the thickness 
of the walls of some of tho vosa recta id the p>TnTiaidB. Upon 
ftiriber exftuiiDatioD, thene were found to exhibit the clrculur 
musoalnr fibros bo charaoteristio of nrtf^rial walls. I hiito sineo 
carrie^l out further invftstigfttions upon the healthy kidney, and 
have fouitd that mantf n/ the gtraiffht vestels running paralUl 
with the tnhee in the pyraniidg of the kidney are in rraliUj $maU. 
arterial hranchft with muscular nmJU. Th«(<e nre supplied 
Luith norve-Aliros. I suspect that arnne of Lheso hrarmhes com- 
nraniti&lH ver; readily with th« voius in Lh» saum situatiou. 
This suhjcct L9 one of vory great iuicroftt, m connexion with 
the renal circnlation. 

In a state of berUth, the diminished rapidity of the circolfi* 
tioD Id the copillariea of the Malpigbian body, consequent 
npon the greatly increased area of the capillaries 'which the 
blood must traverso as it flows from the small artery which 
alone supplies them, favours the trnnsndation of wntcr thrnngh 
the capillary wall?. Ibis fluid must at once pass into the 
uriniferoufi tabe; and as it gratltially traverses in sucoession 
the cells which line it, the solublo stihstanees whioh they iLre at 
the same time separating: arc dissolved out — tho quantity of 
solid ODustllaents gradually incrf^asiog as the Eolation passes 
down thtj tube. Now, ths blood juHt braitght fn>m the Mal- 
pighian Iwdy baa parted with water, and is rii;lier in urinary 
eonBtituents than the blood in any other part of the kidney. 
This 'lA conducted by the vesaeU into which the eflTfiront vessel 
of the Alalpighian tody divides to tho upper part of a uriuifcr- 
otia tube near the Ualpigbian body. We should expect that the 
cells in this region would be more fully charged with solnble 
urinary cont^tituents than those lower dowu tho tube ; and, in 
Mfiordnnco with this view, we Knd that thoso celts aro acted 
npon by the almost pure water which haa jost oycaped firom Ui6 
capillaries of the Malpighian bodies; while, by the time tho 
Quid has reached the cuUh at a lower point of tho tube, it is 
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tlreai3jr ehtrgod to b great ext«Dt with solnble (toD«titii«nts,U]d 
iu sciIV4?Qt poncr is, of coarse, proportiooatel; diminished. 

Not the least iniportiint oMce of the c«lU lining tbe oonvo- 
lated portion of tha uriniferoUH tube is nnJonbtedly that of 
Beparaliug f^oiii Uie hlmid a coQHiiltirable quantity of Lbo dibrla 
of blood-ooqiuKcles, in tbe form of oxtraottre matters. It il 
poasibit} that tho cells may havo tbo power of altering some of 
tbe sub»tance!i Ihcy separate fVoia tho blood, an<l con^'erting 
thCQi into thoso peculiar uhoo extractives, tbu phyHiological 
iuiportaoco of wbiub, we may feel suro, mast be very great, 
from the large amount whiob is axeretod. 

1 havo ventured to ask your attention to these miiiuto ooa- 
toinipa) pniots, becauae UiBy Keem to iodicata conclnBively the 
otttoe p«ri'oriQed reapectivtily by the Malpigbian body and by 
the epitlivlium of tho uriniforous tube, aa discavered by Bow- 
man nearly twenty years ago. These views have lately be<a 
opposed by Br. iMaaca in AniericH, who trieg to prove that the 
solid constituetLLs ore Hcparated by aa epitlielium covering the 
capilluips of the Malpigbian body (which, if it exists^ is eor- 
tainly very unlike i^landular lipithtiltum generally, and the eells 
mnat be very much gmaller tbao be has reprt^jteuted) ; while, 
strange to say, be docs not attempt to show what office is per- 
formed by that enonnoaa extent of epithelial snrfaoe in the 
convoluted portion of tho tube, or why tbe very pecnliar rela- 
tion between the extensive qyfitem of oapillaries around tbe 
tabes and those of the Malpigbian bod; exists. Bowman's 
views on the physiology of the kidoey are supported hy ao 
many difFrtrent facts, that they are now received by all who 
have carefully atudieJ the Bubjeot £rom the different poials of 
view which he liaa indicated. 

On tJie Formation of Castt of the Uriniferous Tubtt. Sncb, 
then, being tho action of thti kidney in health, let us oonsider 
hriclly how this may hecomo altered in certain cases. If the 
arterial walls were relaxed, more blood would pass into the 
Malpigbian caiiillarlss in a given lime, and a great Lraosuda- 
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[tion of vftter would tulte ptaoe. If, on the other hand, tbo 

f capillaries wera eootraoted, Ibe ftecretion of oriufl would be 
dimiDish&d accordingly. Mon^' suddou and temporary altera- 
tions in Uio ciroululiuu ul' lliu bluod Ihrougli the MalpiKhiaa 
bodies of the kidney undoubtedly depend upon an influence 
exertod by the nervous system alone ; but certain changes 
vhieh ate, tmforttmatel^t of a more pcrmaneot cliaraoici, axe 
due 10 an altered action of tbe secreting cells, Tlio rapidity of 
the circulation in the Mnlpigliian liody will be greatly m^xi- 
enced by the rate at which the hlood travenen the capillaries 

, around the uriailerouB tubes ; the flow of blood in thcEO 
essels being governed by the attraotive force exert«d by the 

'' oelle within the tubes far the urioai? constiUieuta di'saolved in 
the cDQCQotTaU>d blood. Now if, from any caiui«, tbe action of 
the secreting cells hecome impaired, and they ceased, for a 
time to exL'irt their atiraotiou for the oonstituenU they otif^bt to 
Beparate from the venous blood, a retardatioQ to the cireala- 
tien in these capillaries would rohult. This would affect back- 
wards, B!) it were, tlie capillaries of the Malpighlan tuft, in 
which the blood, urged on through the arteries, would teed to 

_jU}ODinaIata. Tbeir tltin walls, bHicg much atTBtched, would 
pot resist the pasMge of other eoostitoents of the blood ; albu- 
□en and extractive niatt«r« would pasa into the tube, and 
escape in the urine. Snjipiisiug this state of thin;.*B to go on, 
the pressure on the Malpighian capillarien muKt DeEessarily in* 
•resiae; and these oapillaries.difltended to their utmost, and tlieir 
alls Biretehed to the last degree, would at laugth burst, and nU 

"^the oont^titnents of tbe bloQd, including Iho hi owl ■corpuscles, 
would pat<<4 into the tube, and would escape with the urine. 
The densiiy of the walU of the Malpigliiaii Cflpillarios, which 

-permita the escape of water in health, wilt favour Lbu esovpe of 
(ther ooDHtituents of the blood, and increase their cfaoneo of 

"ruptiwe in discsse, if they be eiposed to increased pressure: 
but the collateral ckculaiioa above referred to in sono meusure 
coonlemets such a result. 
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Professor Vircbov has lately arrived at the ooitelnaion thtt | 
albumen anil otfaor constitQcnts of the blood more treqaeatlf 
enc&^e from tho straight vessels of the pyramids than frcm 
those of the Ma]pif;bian bodies. Id the former ease, the coo- 
EtitaetiUi of the blood ivonid have to pas» throagh the walls of 
the ttibeH, aa veil ati tlirough thuee iif ilia capillaries; white 
surely, if this were the sent nf Lha niscliief, we ought tn Rnd an 
csdamatoua conditjon of Uie kidney, and blood eSTuaed belweun 
the tubea more frequeDtly tlian ia the case. It seems to me 
that, before auoh a Icsiou was pot^aible, tho Malpighiao capil- 
laries must have become much thickeaad oad altered in siruc- 
tiire. In many cbronlo caseK, as has been abown by Dr. 
JoUnsiDni the Malpighiaa arteries become enormonsl; thiclc- 
eoed; and I have often observed the eapiUarics of the Mal- 
pigbJan body Id a lilco conditdoD; so thst the permeability of 
their walU must be very greaUy diminished. 

In many cases of t^iJugtiRLioo, ami in inOatniDation of ilie 
biilney. a spontancuuinty cosj^labli] material is efTuHed into Uia 
tDbeSf and coa^julates there, forming a eait or mould of tHi 
tube, which is ^odually washed out by the fluid which id 
secreted behioii it, and thus it Qmls its way into the orinp, 
from which it may be easily separated for examination. 

Casts. A cast is composed of a coagukble material which J 
is tiSliBud into Uia uriniferDUS tube; and, becoming Hultd tberu,! 
it entaD^les in its tneshea any structures which may be in thei 
tnbe at the time^ and form^ a mould of the uriuiferous tabs.! 
The cbaracters t&ry very much in different cases, according to 
the stale of the tub^s nnd the part in whiob the ctlh&ioQ of the 
matter takes place. Various Bulitttauees are often entangled in 
ibe cast; and, by observing the character of these, we ore oftenj 
enabled to ascertain the nature of morbid changes going on in 
tubes at the lime the cast was being formed. Great difference 
of opinion has been expressed witli reference to the nature of 
the material n£ which the cast h composed. By same it has 
been termed tibriDC ; bat the striated appearance always presentj 
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ia coagnU ttt this subslaoce is not found in the cast. Others 
have eousidereil tlio ea.»t wu compusi^d of albamen ; 'but it is 
not rendered opaque by nicaus of Uiaso ruogcuts which produee 
precipitates in albamioous soIutioDs. Not more tlion Arc 
years iiooe, it was -lUiteil by two observers in Franca and 
Germany of bigb reputation, at least in olber braaohes of 
sdentific in([uirj-, tbat the oast roallj consisted of the bosomert 
membrane of tbe uriniforous tnbe. How sncli a statement 
could be made by any ona poesesaing even a slii^ht kuQwledgs 
of tba anatomy of ti^Baes, il is difficult to conceive. 

Tbo transparent materinl probablj oonsints of a pecuHar 
modifioBtion of an alljnminous matter ponsfi^B'ing somewhat tlio 
8&TZI0 characters as the walls of some cpitlivliiU ctUs, the elaEtia 
loicinie of the cornea, tho walls of hydatid cysts, otc. 1 think 
it not improbable thai these casts of the imniferousi tubes may 
really be coraposod of tho material wbicb, in bealtb, becomi's 
BOnvertfid into epiibelial colls. In disease, this substance, per- 
haps somewhat altered, passes into the uriniferous tubes, and 
eoagtilatea there. If tbia bo 30, the formation of the oast muftt 
reHult from depraved nutrition, and the matcriiil must pass inta 
the tnbe from the iDtertubuIar cupillnriee — an idea whiidi 
reoaiveit aome support from the fact that ocoasionaily casts are 
formed nllhougb do albnmen pasies intn the urine. According 
to thi> notion, it in possible that a ca^t might bti farmed <iuite 
independently of any congestion or morbid condition of the 
Malpighian tuft; but, aa a general rule, there can be no doubt 
that Bcrum oscapos an wall as the coagulable matter, and albu- 
men is found in the urine. 

The diameter and general character of the cast will be de- 
termined by the stata of the uriniferous tube at the time of its 
formation, as the retearchea of Dr. Johnson hare indisputably 
prored. If the epithelinm be Abnormally aillu'rent, the east 
will bo very narrow; if. on the other hand, the epilbolium be 
rtfmoTod, it will be of Ibe width ue iha tube. Should tbecpith«- 
Uam bti diaintagxatiDg, tho out will itfurd ovideuoe of the 
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change. If ia a state of fatty degeneretion, fat-cclU will )ie 
cQtuugkd ia iu In hacmorrbago firom aov part of the seereLing 
Btruoturo, bLood-corpiuclos aro ptcMDt; and, nbcn supporatioa 
occurs, the east eontoins pas-corpaiioles. When Uie tratiHuda- 
tion or the coagclabte material oconrs in a tnbe to which thd 
opttheliurn is intimately adhereat, or in n ttihe wboite walla are 
8nioolti, the crntt will be olear and piorfdstly transparent. Tba 
impon of all these different ohuructere is fbllj' discuaaed in the 
works of Dr. Johanon ; and Kevoral iatereittiDg casM, under 
observation for a eoasklertible period of ^me, will bo foaud 
reportdd in Dr. Bashaui's work. 

When diftcusBiog the diBorout arioary deposits, we shall 
hove to consider tboss forms of costs which are moBi IVequeoUy 
net with. 

ProfMSor Virchow thiolis thnt oasts are very aonatantly, if not 
entirely, foriued in the utrnigbt ponian of the ariniffrous 
tubes; but yoo will, I thin);, feel gatisfled that many of thd 
facta Wti have been considering strongly militate against Uu9 
idea. In morbid Kpeoimens, it is very commoo to see the casts 
iu tiio Lubes of tlie cortex. Mnreovpr, ha t have demoustratud 
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Fl(.lGi. — Cwti of Uie urtDi(^rnu» tubes tnna n cuo of Kcnte nnpptm* 
tlv« nrpbritie. CitnU rotind iti iho lyjiivolalvj niirc of ih« tiit-o are 
aeen ImbBdclRd iii tuBUrjal whiuh luuiaoKgulKLcuiu thu iuriujjliti>or* 
tluD. Mosttifieil bO dliimeun. 



!□ several cases, the cast receives snccetusive layem u[>on its onterl 
KiirfaRC,aiiitpa980sdown the tube (/NiMfralEoru, Plates xrv and J 
Kvt). lo Fig. sa, portioDs of eaelfi from the oouvoluted 
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tiDn of Uio tubes aro soeo imliedded in tnmsparent material] 
whick lias undoubtedly coa^iilated in the etrai^bt p&n of the 
tube. Wo may, therefore, conolndc that much taay be leaniod 
with regari to tlie oatare of the morbid vbsLgea going oo is 
the Bcnreting part of the uriniferous tnbo by ft careful csainina- 
tiOD of the characters of the cast, us there can be no doubt that 
cast« are generally furmed io the convoluleil portion of the 
tubo, although, ia certain cases, the congulable mattei' tauj' be 
eifuaed in the utrugbt portion also, in which ease the diameter 
of the caat nill bo very much greater. 

Circamttaneei titider ichich tlie VriM may be altered in 
Qaantitti or Qualitff. In the remarks I am ahont to make, I 
shall cousidci: it as proved that iho solid coDAUlueolB of the 
urine are separated by the cells lining the uriniferonn tubes, 
wbiLe the water fillers through the walla of the capillaries of 
the M&lpighian body. Albumen and exU'acUTeB may escape 
from tliu latter oapillarios, and aUo from tlio^e surrDUndiug llie 
tubes. The material of which eaflta am formed probgbly enters 
through the walla of the tube, but it may siso pass into the 
tube firom the Malpighian body. Diuretics may acl in two 
ways — I. By cuu«iug iucreaaed transudation of lluid fi-om the 
Matpighiim tuft, in wbich caiio palu urine, containing very 
little solid matter, will e&capQ in conHiderabIt? <iuantity; '-l. By 
itimDlating the cells to separate from the blood a larger 
unoout of sotiJ material, in which ca>ie a highly concentrated 
nrino, rich in solid matter, will be Rccrcted in greattir propor- 
tion tlian in health. K the action of the cells bti iDterfered 
with iu any way, congesUoD of the capillaries around the tabes 
TiU oecor; hoooo those of the Malpighion body will be din- 
tended, and Eilbiitnen will probably pass into the lubee. In 
certain di^Maaseti. there nevms to be a tendency uo the part of 
the kidnevK to throw off morbid material which exinbi iu the 
blood. If, under these ciroum stances, the tlow of blood to the 
kidneys is Dot eompensatsd for by rapid leuioval of these 
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nwUers, oon^<itioii, perbaps rancing on to inftammatioii, 
oocanc, and Uiere is danger or nerioiis damage to ilie organ. 

It is in tbis miuiner that the alliimiinuria following scarla* 
lina, and tliat oomiug ou from exposure lo cold, aru to be 
explaiQiid. This snbjcci has received full coasidcraUnn from 
Hr. Johnson, in bis work On Di$t(ua of the Kidney, and also 
IQ that On Cfiolfra. Tho action of many iiritotiag diutv^ues U 
to be explained in a ftimilEir manner. A qnantii; of can- 
tharides, which wontd do do harm to a stroag bealtby manwidi 
Gonnd kidncy)4( would produce dangerous congextion and in* 
Uammatiou, with mpliire of tlie capillaries of Ibe Malpighin 
body, in a pflfHon who was roooTering from an illnesa, or in one 
whoao kidneys were affected hj dit^eaae. In the one case, Uie 
aacretiug power of the celts appears increased by the action of 
tlia drug ; wbilo in the other they am incapable of effecting 
the increased amount of work iiuddcnly thro-n-u upon them, and 
the reaulla above described must occur. Kramer and Goldiog 
£ird ^tale that Hijuill, copaiba, brooxu, jumpcir, and guiacncii 
oanae the removal of an inereaned proportion of water from the 
"blood, but do not influence tho quantiiy of solid matter ra. 
movud fi-om the body in twenly-four hours. It seems probable 
that thoBO romoditis affect the capiUarlos of tho Malpigluao 
tuft, cither direi'tly, or through their action upon tho nsrroa 
distributed to th« renal vessels. 

In oases where tho blood Is vc^ry water}', the excess of fluid is 
carried eft' by the kidneys; hut, at the same time, a greater 
amount of solid triatter is removed iu u giveu Ume, partly 
ftriBLiig from the tisnuea being wtubed out by the large quantity 
of dilid, and partly beuause the fonuatiou of urea, eto^ il I 
Tavouted by n dilute atate of tho Suids, 

Many neutral huUh (tilLraLes, salphal<^^, etc.) seem to in* 
crease tho aocretion of uriue by being attracted from tiio blood 
in a state of solution, in uU probability by the rt-nal C'liithelima, 
tho kidney being tho ohauucl by which thoy ntttumlly lears 
tile syaiom. Urea has a similar diuretic action. Witbia certain 
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limila, tlie greater the qaactitj of these sobstances ia the 
blood, the more will be removed by Lhe renal epithelium, HOp- 
poatng this to be heaUfay, Tlie more stroogly the epiihulial 
cells be cbargtMi with urinary ooostituenUi, the greater the 
quantity of water required lo dissolve them out. TUis iteems 
to be effected an folluns : — When tlie urinary coDstituenta are 
not removed from the cells by the water eoming down from the 
tuft as fast aa they &x« separated from the blood, they most 
aocnmalate nniil the siu'chargcd celt ooasos to exext that 
Bttrautive Torco upon the blood in the capillaricfl around the 
lube whioh it does ordinarily. The tendency to stasis m the 
drcnlaiion thus caused ueceBBarily im^rferea with the free 
passage of the blood through the Malpigbian capillarieB, and 
tlie increased pressure which results neut^et^ the eacKpo of lluid 
into tbi- tube, wliicb washes out the solid matter aecuniulated 
ia the cells. The latter resume their aotion, tbu uiroulnlJOD 
becoines free agfdn, and the normal relation hetweeu lhe actloD 
of the oella of tbe tnha and the Malpighiaa body is ree&ta- 
bliiihed. 

Nov alkalicfi, and especially the citratei:, tartrate!), and ace- 
tates, whiuh become cuuverti^d into L-arbunate^ in ihu aystem, 
jnoreaae cot only the qanntity of water r^moTed Crom tbe 
system, but alHO tnatenolty augment the proportioa of solid 
natter. These salts increase the qoantily of urea and other 
malton) formed. They eeem lo favour the eonvenion of the 
produot« re))ulting frotn the disiutegratioD of tissue luto tlioflo 
oooaiitoeDts. The Bodon of such remedies is very desirable in 
avast uamboi' of cases; and where the kidoeys are healthy, 
they invariably aot favoorably. Tbo renal cpiiboliam is inti- 
mately concerned in the scporation of the carbonates formed 
from iheee salts in tbe system, aud tbe urinary constitaeola 
whoso forraatioQ has been promoted by their prcsonco. 

A ODTloin degroe of dilution is neocsvary to onaara Che 
diuretic action of many neutral salts. If the density of the 
solution be very great, exosmose of flaid from the blood will 
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ttka place ; anil enrlain nalts ma,-/ ba made to act as purgatives 
or (liu^eti(^s, according as tliey Br>s dilcted wiUi a emM or with 
a largo quantity of water. The •tobservatiotu of Ur. Ueadlaiud, 
however, show that this pbysica'l ezplanttion eannac be appU^ 
in all cases. Tliat solphAto of Efaaf^nesia ib abnorbed, at least in 
tlio iDEOority of iiiiitAQc»»(. ther« can be do doubt. It is oftoD 
excreted in lurge qumiLity in tlie unno; and it is probable, u 
1)1. Headlnnd suggests, that ir^s porgaliTd action iB dae to Its 
remoTal, in th« form of a weak solution, from the blood by the 
action of the iolestinnl mticorjti mombraue. 

The uxcrotiou of urine will also be materially AfFectAd by aU 
those circumstftDces whi<:h inSuence the circulatioo in th« 
kidney. The coaipeosaung action existing betvean the cula- 
DCOQi secHtory aurfaioa and the Itidsoya has been already 
ftlladsd to. PruBBuro on tbo renal arteriQ&, or on the ooriA 
above their origin, will diminish the secretion of urine. Pres- 
Enre on the veius, on the otltor hand, will first of all oatue on 
increased llow of utioc, and afterwards albamon will escapa. 
In congestion of the liver and porul system, the amount of 
solids is greatly inci-eaaed. It would appear that iu many 
cases, where tho action of thn liver is imperfect, and especially 
in some forms of organic disease, the kidutys to some extent 
perform the foootions of the liver. In jaundice, both oolooricg 
natter and biliary auda ara oarried off in the urine. In thia 
oes«, however, it must be bume in mind that these biliary oon* 
BtittteotA are formed by the liver, reabnarbed into the blood, and 
•sparat^td frum it, a$ are many other substancee abnormKlly 
present, by tho kidiiey. In many afiuclions of the liver, the 
iirino<pigment is much increased; and it is probable that a 
certain propoition of material which, in a state of health, would 
ti&ve heen converted into bile, is traosfoniied into certain ex- 
tractive mattcni and other aubutance^, and eliminated in the 
uriQO. The ciifeie of many ociite diaoasos is characterised by 
the presence of a largo quantity of »olid matter ia the miao, 
■nd ioorcaeed action of tlie kidnoy. Free i^weating, and thfl 
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secretion of a nrjaa oobtaining a large amoiuat of urea aod 
urates, in tlie coarse of many disea&ca, are often tbe earliest 
ADd most important indiouLions of npproadiiug convalesceDce. 
Dr. Golding Bird aliowod that (tbatcmcat in tho severity of tbe 
Bymptoms of ague was always associated with an incrt^aafi in tJie 
amoant of solid matter in the urine. Now, in all tlte&e cases* 
it is obnotis tliat tba activity of the Hecorning power of the 
renal epitbclium ii, increanrd, and thnl the separation of 
urtn&i7 coQstilU'entfl from the blood oannot be regarded m a 
mere percolation, bot dependent upon a 'dial prQporty of tbe 
cells : Thiic an alteration in the proportion of tbe water is 
rather to be attributed to altered states of the calibra of the 
arteries which supply the Alalpigbian bodies, and to the variable 
presaore exerted by the blood as it traversos tho Mnlpighian 
capillaries, depending to aomo extent upon the freedom with 
which it passes onwardn into the capillar}' system, among the 
mealieM of which the tubes lie. 

On (A« AbtoTption of Snbglartces at the Stcmach., and their 
Excretion In the Vrine, The rapidity with which weak solo- 
tions are abgnrbed from the digestive organs, anl set-reted by 
the kidney, is marvellous. In Mr. Erichsen's woll known ex- 
periments, it was shown that ferrocyanide of potassium oould 
be deleeted in the urine within a minnto after it had entered 
tha empty atomach. These interesting conclusions were de- 
rived (rom experiments made on a case in nhich, from tbe 
defldenoy of the anterior wall of the hladiler and abdomen, the 
orifice of Iha urelers cnulij be seen, and the nrine collected oa 
it trickled Irom them. A German sufftiriug from i\x\^ terrible 
malformation waa in Xxmdon two years ago, and I thiuk many 
of you had an opportunity of BectQ|{ him, and obsening how 
Tery noon after a large quantity of water bad been swallowed, 
tbe rite of tbe How of urine from tbe nretera inereosed. 

Anything interfering with tho absorption of tluid from the 
Stomaoh or imoHtioal canal will necessarily aflect tho sncretion 
of urine. In various oases where the eonteols of tbe alimentary 
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eaoftl are in a eon^tion nnravourafcld for Bbsorplion, bat ft wrj 
small quantity of arine is formed. Dr. Barlow has gone so far 
as to say that the seat ot an obatruodoo in the inteadae can lie 
asoertaineii by notioing the quantity of water excreted >n the ' 
form of urine. When close to the pylorus, it is stated that ^ 
scarcely any urine is aoparated. In ordinary cases of what is i 
knovn oa akk haadaohe, whero, ftvm tamporary stomach de- 
nugeiui^Qt, littlu abHurption occurs for hoisq hoiira, no urine is 
seeroted perbapK for twelve hours or longer. The tormication 
of the attook is marked by the very ftee and rapid action of the 
ludneys. 

Jilorbld Change* affecting tJa Structure of tite Kidney, in 
caaea where the blood which passes through the kidney is nc- 
healthy, and eypecially when it is loaded with Doxioos matter, 
as lakus place iu llie majority of oases of long continued beer ' 
or spirit drinking, the ancretiog power of the renal cells is gra> | 
dually impaireJ, They lose their healthy appearance, and 
bticome much shrivellod, aud ul last suffer diiiiutegratioo ; 
while, in cons>>iiiiet5ca of the garms having been d^atpoypd it 
BD eai']y period of growth, thfeir place is not occupied by a new , 
generation. A cumpiicated series of morbid oliaQges in otbff 
structuri!9 of tho kidney gradually f niiues ; and, iu consequoDoe 
of the blood being rendered still more depraved by the aoca- 
mulation in it of ojntter^ which ought to be Fomoved by tbd 
kidney, other organs aro gradually involved. 

Iu the kidney, it wiU be observed that the coats of the smaller 
arteries beaome mutih thickened, tho capillaries shrink, vhila 
their walla become thicker and often granular. The quantity 
of blood distributed to the organ diminishes; and many of Iha 
capillaries, being no longer req^uired, shrink cmd cease to trans- 
anit blood. The diameter of the secreting tubes decreaaeS| | 
while the hasement membrane is thickened and movA imper- 
vioQs. The whole organ becomes hard, and at Iho some time 
small find ahrunlien. Thin demi^nHe iu Kize takes plncB priuei- 
pally at the expense of the cortical or secroLiug portion of the 
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Icidnoy, &s vonH be sapposcd. Sach Kdrioas ohuiges in the 
Hlmcture of an organ so impcMiaQt as tlio kidney Docassuiljr 
affect Uio Hyittem goneraUy, but tliuso wo mu8t not Qon- «top to 
consider. Ttio Malpighian bodies also vaste. Tbo rcmaina of 
many may be s^en vithoat a capillary in tbem beio; pervioas ; 
ftod not a few of those which stjtl exist are foitod to be so 
altorcd that they con hardly he rei!ogniti«d as Malpighian 
bodiea at all. The greater part of the> blood sent to the kidney 
passes into the pyramids by the vasa recta, and soon reenters 
du veiDH, a small quantity being dislribaled to Ibosu tiibBS and 
Malpighinn boilicA nearefit tlio pyramidR. Tim diminished 
amount of urea, elo„ preKent. in the urine, is probably separated 
in Uiiii latter situation ; while a cf^rloio quantity of water, vitb a 
little *lbumt>o and tho material of which the casts are formed, 
aUo cAoape in tbis situation, as veil as bom the straight part of 
the tnbea. 

Long before the diseatie has nrriTed at this stngc, tho nrino 
will be foaod to contaia a very small amonnt of solid matter* 
which oonaista principally of &alts and extractiTes, with a Tcry 
little area. 

By many pathologists these ehaiigos are explained by the 
eflbmoo of inflammatory lymph, and subseqiicnt thickening} 
condensation, and oontmntion of the so-called mntris; bnt it 
Beems to me that all the appeardoces observed may be mach 
more mmply accounted for on tho view that they depend npoa 
depraved naLrilion and wasting, than by resorting tn tlie hypo* 
tiieaia of the iDilamoiaUoa of a Btracttnre whose edsience has 
not been satisfactorily demoniitratod, and wbicb^ if it does 
exist, according to ila WBrmest advocates, only aerves as a snp- 
porting lisHue In tlie more easential elementH of Uie gland- 
Btrnctnre. It U very hard to see why such a tissue, which tokoa 
DO active part in the ehanges going on in the gland, aboold be 
the startiug'poiot of all the serious morbid alleratioos which 
ooctn*. The idea, I believe, has arisen fhim a supposed analogy 
hetweeo eirrhoais of the liver and tho so-called ehronie indam- 
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matot7 disease of the kidnej. CitrboKis was eonsjderod to 
depend upon iiiflammiitJou, tbicWctiiTiif, and suWequeot con- 
traction of another Happorttii^ fibrons liiitinn ^ Cliiii)(m*B oapsnle), 
wbiohwas aupposod to nurroutid the lobitles of tba liv«r,aiid hj 
its oontraclJon to pross upon the Tes»ela (," Oa Cirrbo;^i» uf Ui9 
LtTer," ArchlPCi oj Medieiiui, voL i, p. 118). For tho origin of 
these morbid changes, vo must look to the altered acuona 
going on in tho socrotiug atruuluio, tind not toinflommauuns of 
tissues of doobtfol existence, •wVich talfe no pftrl. in ihc uuLti- 
tivo opcratinnfi or gland-fimiQtionii, The conclusions to which 
1 have aiiived iVoni my own obwnrations, with reference to the 
nature of the so-caUed matrix in Uie lieaUhj- kidno^i and the 
ehangi?s tsktuf; place in diaeaHa, are at vflriaiict> wiUi Lhoso uni. 
ally enlL-rtiiinud buLb in tbiR comiti7 and on the coutincDt, 
The diacuaitioQ of this (]ac&Uon iuvolvea the whole subject of 
areolar tiseue and its oorpuscles, and I tborefure pmpoae to 
durur i(. utnil this has been fully oiitcn>d iuto in luinther place. 
For an Admirablo statomont of the opiniauu geoerally held, with 
many original obscrvationa, I must refar you to a work by 
Arnold Deer, ju&t published iu Berlin {Die Binde-SubHaru der 
MemehUchiti Nitre). The drawings accompanying ihif; work 
appear to me rather rough. The engraver perhaps has nii&in- 
terpreted some of the author's represezitations. 

In other cases, tho einthcUuiu undergoes a very peculiar 
Chauge, to vhich much attention has been given of late years. 
Fatty matter aceumukteit in the cella of tho nhniferonn tuh«s. 
The iotertubular capillflriei! and those of the Malpighian Ixidieo 
are also affL-cted in a similar manner^ and little eollections of 
minute oil-glubule^ may often be seen al intervals in their 
walls. This change oftea commenoeB in a few of the tubes, 
aud gradually extends until the tviiolo organ is affected. Th« 
kidney is in many instances muoh Bolarged, while its colour 
has become very pale. Fatty degeneration, in many oases, 
is not coDfioed to a single tissue or organ, but almost ercty 
part of the body is more or less involved. 
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Brii/hPi DiMcate. This term baa been applied to all morbid 
e&Hditionn of tlu iUlaey atsociatfd with albuviinnn* urine. Of 
IaIo years many important cbaraoters have beoa made out, by 
wbich we are ^ouUod to (lia^oguish several diseases of tbe 
kiduey awentiRlly dilTurciit ftom each other— dilTereDt in Iheir 
origin, in iheir progreas, and ofwn in the resnlts to which they 
lead. Dr. Johnson hag aMUrately dtscribfd sevMal of these 
morbid cbaDgcs, and bia reseorclies have bean coutiniioJ by 
other pathologists. However, nome pbysiciaDii still insist that 
tho diden^nt conditions above alluded to are merely different 
Btagea of one and the Hame morbid proooss. Let me usk yon 
to examine carBfnIly tho small contractod kidney so commonly 
fonnd in. the bodiett of old drnnkards, with its rongh puckonsd 
surface aud dimiciitbed cQrtical portion, and contraiit it with 
tho large, stnoolb, and pule kidney, iu e state of fatty degcoero- 
tion, whieh is not unfroqucntly met with in ynnng people not 
more than twenty years of agd. The causes of tiieso diii«as^!i 
are diHercDt ; the conditiona ander whioli they oocur ere 
difft^rent ; and, although the reaalt 13 fatal in both, death occurs 
in a very different way. Their chemical characters are dif- 
Cerent; their niicToscopioal oharacten) indioale the oc«arreace 
of changes which are totally distinct. Again, the trt^ntment 
required in the early stages of these diHcasea, wbea alone any 
benefit is likely to be derived from treatment, ia different. 

The divi'^ionH and nomenclature adopted by Dr. Johuson are 
tbe following : Acute desquamative nejjJiriUa ; Chronic tfetqHama' 
tivt nephritit; Waxy degeneration of the kidney ; Non-dr.t'jUfi. 
mative ditea$e 0/ the kidnei/ ; Fatty degeneration of f/ur kidnei/ ; 
Sappttratitte nephritit. Dr. Johnson still supports the ^ame 
classification, and opposea tho theory held by some pAiholo- 
gists nich reference to the onenesi of Bright'tt disease. He has 
reoeotly written ei proper on this subject, which will be found in 
vol. xlii of ibe Medieo-Chimrgical Tntmaetiaiu. Dr. Johnson 
8ay«, with regard to the oft debated <]ue8tion if large kidne}8,al 
a aubsciineDl stage of tbo morbid cbaage»i contract, "The ml* 
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is, that D, large BriE^bt'a IddoGj remuns \axgs to tbe tandt and 
does DDt becora^ a ismall ODe ; ftod, on the other band, b oon- 
Eraoleil 13Fight'B Mdnej' does not pass through b previous Btsga 
of QsIU'gemEDl:." 

We come now to the Cotasid^ratinn oT the nature of tha 
TJirioua substances found in an itasoltLble comditioti in vanons 
morbid Bp&cLTQeD3 of urioQ. Uuder this head I shall luoludo 
insoluble siibstoncdB doating upon the surfaoa or BUBpeoded 
thCDUgh the fluid, and tibose which, from their tendency to snb- 
eide after the urine has been allowed to stand for 3om« timej aia 
properly termed urinary dfpostts. In the DBit lectOJe, I sbftU 
de£(]rib& tb^ metboda ot collectiog sod praBsmn^ min&j; de- 
poaica, and draw your attention to the naturf; of TSfioiis sub- 
BtOnaas of estraceoua origin which are often apcidentalls' 
praseat in unne, and are Jii>t a]wa;fa easily recognised, leading 
ihenby to great couCasicti t Aai m some instances: the Qbserver, 
ignoiaot of their character^!, has fallen into tlie most ridlaolDus 
mistakes. 
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LECTURE VIL 

Cbikb im Disease. Ituolubte Sitbitaneet in UHv-e. 1. Ftoat- 
ing on the Surface, or tusperuifit through the Fluid. 
UaiNARTf I1EP03IT9. 'i. Light ami Flocctili^ni Dfpodlt. 3. 
Vente and Opa<jite Dtpositt. 4. Oramilar Mtd Crt/ntalliite 
Seposita. Er^CAiUNATu:: \iiv Puk^eiivatiuh uv [.'iukauy 
Deposits. Cali^ctiun Urine for lilieroecopical Ej.aininu- 
lioH. Period irhert t}u: Vrhie ihouUl be examined. lie- 
movat vf the Depiidt from th« f'exsel containing it. Of 
Collecting a very tmall <iuantily of a Depont from a 
Fluid. Maijttiftfiitr} rnwen requiri'd in the ETaminaHon 
of Urine. Of titc Ckfmical i''.zatiiitiation of UTtHaTjf 
iJepOMita. Exanii nation of the Hepo'it in the MiCTetfcopi. 
Of Placing the Depotit in the Preservative Fluid. Ilefrac- 
liee Pnaer of the Medium in lohich Deponltt are mcmiiled. 
Media, in wKich Vritiunj DfpmiU may be preserved. Of 
Keeping the Dcpaait fur tabBeqaenl Jnquiriea. Of Pre. 
lerviug Deposits permanentli/. MucuXf Epifhelium, Fitngiy 
and Vegetable Grawthg. .Spermatozoa. Ousts. P\is. Phot- 
phatftj Urates, Iitood-C<frpuscles, Vric Acid, CnHine, 
Oxitltite of Liwte. On Presert'ing Crystalline Subntonces 
which are more or lea* b'oluble in Water. Of EjcraANEOua- 
Mattehs of Accidental Pkesence. Xnrt'te of the Bloio- 
fiij. Hiiir. Cottftn and Flax Fibre/. Forliinis of Featherx, 
Silk. Fihres af Dfa.1 from the Floor. SlaTr.h.(irtitmtes. 
Portionr of Tm-Leaves. Milk. Sputum. Epiifieiium from 
the Mouth, Vomit, 

Gkstlemen, — We now come to the «<xB.minn[iun of tlie different 
iasolable subsiance^ nliidi uru oficn met with in ilia uriia« ia 
^*s^ of iliNeose. Ton may remember tUut I mejitionud thai 
'i hoaliliy urine only a very liitlo insolable material, in the 
wrtn of ft fflint Hoceulert cloud, was to ho (Wtected. This 
^tista of giaDulur matter, probably composed of epiJielial 
*frrt#, and imperfectly forme J cells of cpiiheliiira derived from 
(One part of the genito-unnnry mucou9 membmue. This is 
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wbat is ordinarily termed the mutm present in healtli; orine, 
and may be greatly increased in qaaotity in certain diseases 
of the mncous membrane. 

It will be convenient, for the purposes of descripiion, to 
arnnga thvse io^olublo substances in a oi?rtaio order; and I 
think that vhe subdivision which T tibaU recommend to your 
notice will be found of nomn practical value wb^n you im 
trying to discover the nature of different insoluble Bub- 
BtanoCB. It is not my endeavour to device a natural classt- 
Hcalionf but merely to arrange deposits in the order in which 
they can he practienlly trentod of moat oonvcniontly. Thoro 
are objections to this, as to every other subdivision ; bnt, as it is 
simple, and depends merely upon tbe general chai-acters which 
you can ohaerve by the unaided eye, I venlore to recommend tB 
to you. 

Insoluble aubntancefl may float on the surface of the urine,o 
may be difl\uied throughout the fluid, or iht?y may sink to the ' 
bottom, forming depQ$ite of greater or less density. 

1. Insolubh Matter J\.oathig upon the Surface of Vriaetl 
dijfuted through the Fluid. Fatty matter in a very minute* 
state of division, as it occurs in oases otcbylctu urine, U one of 
the luofit important siibatanoes contained under this heed ; and, 
in alluding to this form of fatty matter, it will be convenient to 
dirt>ut your attezilion at the Hume time to all the different sli 
in which fatty matter is found in the aeoretion, dittoh'fd frjfl 
otbac constituenta ; in a molecultir or minutely divided ttattti 
in the furm of gtobuUt, which liiay be free, conlainod in ciuU, 
or withm cdU constituting fat-cella; or in the form of small 
etmcreiions, as described under ihe term itro»teatith by Heller, 
but only in one sirgia case. 

Uiate of soda is another Hubatanoe which is often suspended 
in a moluculai' atate through tbu fluid, rendering it turbid; but 
this alKo fijrmti u di^poait, and it will thorofots be more conve- 
nient to consider it under that head. PboHpliatea aro found no||^H 
unfrt-queutly in the pelUde upou the surface of urine; but in ^^ 
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^Chis vase ttiej sre tnorolj buoyed Dp, as it were. We shall 
have to ooDsidor thin salt also under urinary depositi. 

2. Light and JtoceaUHt Pepoitts, iMitally tramparent, and 
f occupying comiderabtf vobimf. Under this beiwi I slmll in- 
olndo tnuDUS, with difforcnt forms of cpitbolium derived from 
L the kidney, ureter, bladder, nrethra, vagina, etc. ; certain well 
Idt^ned fnrms of fuDci and vibriones; sarcinER; epermntnzoa; 
|QBst» of t-be unnif«roa8 tabes; rarely, benzoic acid in Bmall 
tquHntity. 

S. Dtnss and opaque Depaaits, occupying eofuiderahle hiiXk. 

bis class includu» uuly dnpu^ilH uf iimtea, jiuk, arid pliimphitUfS. 

4. Grarmlar or cryatalline Deponts, ocfiitpying a, small bulk, 

l^uldng to the bottom, or deposited upon the sides of the 

es»cl. This divtbiou includes a greai many different &nb- 

Etanees. Among tho moat important aro uric acid, oxalate 

of lime, oertain formfl of triple pbonphnte and phosphato of 

lime, cystine, carbuuate of lime, blood -corpu^clett, and very 

Oy, cancer-cells, tubercle' corpuscles, and ecbinococcj. 



EXAMISATIOM OF UjlINARY BePOSITS. 

The examiuatiun of urinary deposits is now a sobjeot of sneh 

Teat iraportAQce, aud the advantages derived from U are bo 

enerally admitted, thiit I need scarcely refer to its value, in 

^wsiaiJng us to form a diagnosis in many cases of disease. 

Within the last ftftecD or tireaty yeai-s, tho in ire< ligation of 

nrinary depositit has been so much nimplified by the ooujcint 

use of the microscope and eboraical analysis, that the nature of 

tho greater nnmber of deposirs has been correctly ascertained. 

When you commeDoe examinations of urinary deposits for the 

ftrst time, you will doubtless meet with many difflcultiee; and 

some sp^cimtins which yon examine yon will perhaps di^- 

over no d«XKifiit whatever; whilst in examining others, the 

whole field of the microscope is seen to be occupied by aab- 

_iunce0 of vanoua shapoa and colours, tho nature of which yoa 

hill be luiablo to ascertain. Many of the snbalaaccs which 
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lead to this diffioultj have n'btsined eDtrance into the urine ' 
scoidectally ; and I munt Iherefora warn ;od against mistalies 
easily mode, wliioh are serious, aad may briog ^at discredit 
upon yoar powers of obacrrattOD. Portions of biur have been 
inistaksD for oasts of tbo ronal tabea ; stareh-granulea for eella ; 
and other snbstancea of extraneous origin, auob as small por- 
tions of woody fibre, piBcua of feathars, wool, cotton, etc., often 
take the form of eome of Uie urinary dapoHiU, and to a oortais 
extent resambla the drawinga given of tbem in their general 
appeanuce, »o as to mislead Lho student in his inrerencest *^^ 
retard his progrtH^ id iuvesiigalian. 

CclUcting Urine for Miero$eopical Examination. Urine, 
which in to be suhmitlod to «xaminfitioQ, should be collocted ia 
ounstderablo quantity, in order to obtain eufflcient of the Jt' | 
poait for examination. In many infitanoBH, thfl amonnt of sedi- 
ment, even from a pint of urine, in so small ilmi, without great 
cars in collocting, it may be altogether passed over. Tba 
amount of defiosiC. from a msasurod quantity of uriuo should 
always be roughly noted. The space occapied hy the d^osit 
may be compared with the total bulk of the ttuid, and ire may 
say the deposit ticcupi'^s a fifth, u fourth, hidf the bulk of the 
urine, etc. 

Bottles used for carrying apeoimeoa of urine should be made 
of white glass, with tolerably wide mouths, and capable of 
holding at leuat four ounces; but, if the sodiment only of the 
urine is required, tho clear eupcnintaut iluid may be poured off, 
aftCT the tirino has be«n nllowed to stand for several lioarf«,and 
the romuiuing deposit may then be poured into small bottles of 
an oQooc capacity, or even lesa. The only objection to this 
latter mode of collecting urine is, that no estimate of the 
amount of sudimeut depoHiLed by a given quantity of uriue can 
ho furmod. The bottleH may be arranged in a ease capable of 1 
containing two, four, or 8ix. They may be obtained of Messrs. 
We'iBK, in the Strand ; Mr. Matttiewg, uear King'a College Hc»> 
pital ; and other inatnuncDt makers. 
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Period alien the Vrim thould be Examined. In aU cases 
the UTiae shonld, if possiblOi bo examlnied within « few hoarR 
afwr ilB uecrelion ; ond, in many ioBiBiices, it is important to 
institute b Bccond esaminBtion after it has been allowed to 
Bland fur twenty-four hours or laoger. Somo spaeimeilH of 
urinit paHH into dpRompositum wittiin s very sliatt timo after 
they have escaped from tLe bladder; or the oriDO may ev6XL 
be drawn from the bladder actuaUy decomposed. Uzkder these 
olrcumatancefl, we ahould expect to And tho gcorcticiQ highly 
alkalino, having a strongly ammoniacal odour, and containiog 
crystals of triple phosphate, with granules of earthy phosphate ; 
nod Qpoxi rurorully focussing, □omeruus Tibriones umy geaft- 
rally be observed. In other inaLances, the mine does not 
appear to undergo decomposition for a oonsidiirablu period, aud 
may b« found cl^r, and without any deposit, even for waeks 
aTtvr it 1lr» been pushed. 

I Id those eases id which uric acid or oxalate of lirm are pre- 
aeat, yott wilt find that the depoi>it iucreaises in quantity after 
the urine bua stood for sorao lime. Thcae solta ore frequently 
Dot dtacoverablo in uric^t immediately after it is passed, but 
make their appearance in tbe course of a fnw hours. The 
depo«itioD of uric acid depends upon a kiod of acid ferm(*u(a- 
liOD, which has been the subject of liomo beautifn] inveatiga- 

j tioDB by Scberer. 

Id order to obtain sufficient of the deposit from a npeciraen 

' of urine for micruftRopical examination, we muftt place a certain 
quantity of thn Snid in a conical g1a3« (pagaf)); to which it 

' utut be permitted to remain for a BuSiciecjt time to allow the 
deposit to HUb&ide into tlie lower purL 

Removal of the DcpoaU from the Vetsel coniainifig U. lu 
order to remove the depoiiit from iho lower port of the vessel 
in which it has sntnided, I Rrmly close the upper end of the 
pipette with the foreflnger,t1ie tabe beins held by the thumb and 
middle finger. Kext, I plunge the lower extremity down to the 
bottom of the deposit. The forefloger may now be raiaed 
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rery itlighUy, bat DOt eoEDpleteljr tconovod, and a fnw drops of 
the fluid with the ilepDRil slowlj pnsa up iuto the tutie. 
Wbeo n suffident (^UBntily for examlDalioa liaB ODtered, I press 
Ui« forofingor aguo ftnnlynpon tbe upper opening, and care- 
full; remove Uie pipette. A certain ijoantiL; of the deposit is 
now allowed to flow from the pipotte on to tlio gloss-stido or 
oeU. bjr gentijr raising the forefinger from the top. It ia th«u 
oorered viCb the tbin sIbss cover, and Kobjected to exoinina* 
Uon in the uwunl way. Dr. Venable* recoromenilB that the 
depoRit ftboulil be obtained by inverting a corked tnbe inio 
which the urint> ban bueii previously poured. A HUiall quHUlity 
of the dcpob'iL adhi!refl to the cork, and may be rcmuved ta a J 
glaSK-slide ; but, as a general Tula, I UjmU tlie plan above de* j 
scribed wiU bu found iiHIcicnt. 

Of Collecting a rery ntuiH quantity of a Dejaoeit from a 
Fluid, Whoa tbc ((uaniiiy of doposil is very small, tbe follow. 
ing plan will be found of proctioal utility. After allowing the < 
lowor part oi the tlnid which lias been standing to dow into Uio \ 
pipette, OS above dcsciibcd, and removing it in the usu&l mu). 
Der.tbe finger is applied to tbo opening, in order to prevent the 
escspc of fluid when the upper orifice is opened by the removal 
of the finger. Tlie upper opening is thpn carefully closed with ■ 
a piece of cork. Upon now removing the finger from the lower ' 
orifice, the ilnid will not ran out. A glass-Blide \& placed nnder 
the pipette, which is allowed to rest upon it for a short time. 
It niRy be suBpended with a piece of string, or snpported by the 
little retort stHnd. Any traces of deposit will snb^iide to tba 
lower part of the fluid, and must of necoBBUy bo coUoctod in a 
small drnp upon the gk'^it-slide, which nay be ramoTed and 
examined in the asual way. 

Another plan is to place the flui-:!, with thfl deposit remoTsd 
by the pipette, in a uarr^w tube. cloHed at one end, ihe bore of 
which is rather less than a cjuerttT of an ini^b in diameter. 
This may be inverted on a glasa-Blide, and Icept in tliix poKition 
with a bread clastic India-rubber bond. The deposit, vitb i 
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• drop or two of floid, will fall upon the slide, but the ese«p« 
of a further quantity of fluid iH prevented hy tbe Datura of tfaa 
urangdtneTtL 

Magnifying Fowera required in the Examination of the 
Urine. Urinary depoaitg often require to bo exnminpd with 
different magnifying povers; those which are mu'^t frequently 
nsed being the inch and tbe qTiarterofan inch. The former 
magnifies aboat 40 diameterB ( X -10) ; the latter from SOD to 
3a{)(X30[), X230). large crystals of uric amd are often 
readily distJngnislieil by tlie former, Lut cr)-HtalH of this 8ub> 
stanoe are sointitimes so miaute that it ia abeolutely necesaary 
to UHO Iiigit pow^nt. Ootohodra of oxalate of licae are fre> 
gaently ro nmaU that they cauuot bu ueen with any power 
lower than a quarter; and, in order to bring oat the form of 
the cr>f)tals, even higher object-glas^e^ thao this are Rome- 
times necessary. SpermatoKoa may be seen witli a yoarler, 
but tliey then appear very niiiiute. In these oaHen, bd uijjhlb 
ofan inch objeet-gUs-*^, wliich magnifies about 40O diamutcrt 
(X400), will be of advantage. The casU of the tubes, epi- 
tbelinm, and tbe great majority of uriuury depunilB, can, how- 
ever, b« Tery snti-ifactDrily demouj^trated viLh a quarter of ail 
inch object-glass. 

You will often learn mnch by subjecting a deposit, the nature 
of which is doubtl'ut, to examinatiuD in vai-iou^ Uuids, such m 
water, spirit, muciln^e, tarp^ntine, Canada hnlsAm, etc. 

Of the Chemical Examination of Urinary DepotiU. In the 
invesUgation of those deposits which are prone to assutne verj' 
varioDs and widely difTerent forms, buoH eh una aoid, it will 
BOmetimes be necessary to apply Kome simple uhemical teatfi, 
before the nature of the 8ubt»tHnce under cxaminatiun can be 
poriti%'e1y a>4cerLained. 

SuppOH«, for instance, a depotdt which ia found, upon micro- 
sco(ncat eiamioation, not to pomsess any {.'liaraoteii^tio form, 
be auapeetcd to consist of urio acid, or of an alkaline urato, wa 
bare only to add a drop at solution of potash, which would 
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dissaW^ it, anil tben exeees of aoaiie anitli when tbo ai;j-Bta1i of 
una sffiil will be d^n<rilBi) after wirae time in their vtd\ known 
r1ioTnboi<Ja1 form ; or an; other chemioa) tests vbicli itlinulil bo 
eonaidered twoeBsary may be applied. 

'When it is requisite to resort to obomieal reagents, a 
drop ti{ tliA test-KolulioD in to bo added to tbe deposit, whicb is 
placed in tbe cell, or apon the glass-alide. If ococsfiary, beat 
may be applied to the ftlip of ftlasB by a Kpirit-lamp, and. witb 
D tiltlo practice, tbe Bludeot will soon he able to p*>rforni a 
qnalitativo analysis of a few drops of urine, or of a very ttmall 
porlion of a depoBlL 

KxaminaUon of the Deposit in the Micrwcope. Tbe drop of 
urine with tbo deponit is to be placed in a tbin glasH c«U, or in 
one of tbe nnimalonle-cngea sold by Mes^n. Powell and Lo*- 
land, of the Kn^ton Hoad. The latter iiiHtnimeDt will b« 
foimd cunveuient for examining urinary deposits, as a atratnra 
of fluid of any degree of thiekncsii can be Tory roadily ob- 
tained. 

Varionn parts of tbo spacimea are to bo brougbt into th< 
Bold of the miuroseopo. It is beltiir ta cjcaroino tbo object u 
repitilarly a<i possible, oommencing on oqc side, and moving il 
np and down, vintil the whole but been traversed. After ont 
speoimen ha% been examined , and tbe nntare of its eontonli 
noted, another may bo treated in a Himilar manner. Sped* 
meas ahonld be ta^en from the dt^po^it at different levels, for 
while Home dRponits Hoon sink to Ihn b(ittnm,ntbi!rM are huoyad 
np, as it were, either by the small quantity of mucus which tbe 
urine contains, as Is tbe sase with STnoll crystals of oxalate of 
lime, or by tbo Hot^ciiloiit caturg of the deponiL itself^ 

As eaeb port nf llii» dopDsit h broiiKht undur thr field of ths 
roioros(>opp, you should endeavour to recognise every object as 
it passes nudcr view. This, hnwevcr, will for some timo bo 
foQDd a matter of considerable diSiculty, arising partly from 
the groat number of doposits which commonly occur togotbcr, 
and parity firom tbe very various funn^ whicb mociy of these 
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flubsUnoca are liable to assume, bnt cbiefly, I boUeve, from the 
great number of aubstaoces of accidoDtal presence which are 
fouod in almost every specimen of uriDe subjected to exatnioa' 
tiOD; especially 1q uriue olitained from the wards of a faoB- 
pit&l, apon wbicb tho first microitcopioal otiHirrvations are 
usDoll; made. 



■ On the PBE8ERViTros ftr Urtnaht DEPoaiTfi as Pehmanest 
MiCRoscopKi Objects. 

A I>£&ISB has heoQ geneially expt6&E«d that a aeries of ihe 
most important urinary dupotiits should be kept for sole, ho 
that practitioners might have ao opportumly of rt-adily obtaio- 
ing named RpcoimenB, with which the depoHils tbut from time 
to time fall under notice might be cojupared, aud their 
nature recognised. PerHons who prepare and sell microBCopio 
objects have usptrienced great dilBuuIty iu preserving urinary 
deposits BBtisfactnrily; and many specimena which huvo heen 
purchased have been found to lose their choraclera after a few 
moulhs, atid have hoou be'Uonie quite usele&s objecta. Feeling 
etruu^ly tiie real pFBcUrsI valu^: of preparation;! of tbiti kiud) It 
Boemn to Ene very desirable tliat a few rules with regard to the 
preservation of urinary deposiiu should ha laid down; and I 
therefore propose to allude briefly tu tbo dillV-rent pinna which 
I have found to succeed best. I hope that, shortly, there will 
be no diiBculty in obtaining series of well-mounted and illustra- 
tive specimens.* At the same time, any one attending ho-npiial 
praotiee} who has a little lime at bis disposal, oan, without 

[ mofih troable, prepare 3ueh preparations for himself. 

The different characters of arinary deposits render necetmary 

[ diSarent plans of presenration. It j», therefure, denirablo to 
consider the nature of tlie deposit before we attempt to preserve 



■ Sp«diD«ciii of iirloarjr dt^MWlta may be obulnMl ot Uesan. Sntitli Atid 
^ BttcJi. ColenuD SuMt, C\if; Mr. Tnuaam, UD. Stmi>I ; uid Tit. UKtUieiri, 
BorglGal Uulnunent oialctr, Oanj SUHt, IJaaoIn'i Ian Ftalds. 
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It Some dfiposiu may be preaeired dry, otbent may be 
mousted is Canada baUam. A c«rt&io Dnmb«r exiiibil their 
ohoraclem very well if preserved in glycerine, whilo muny can 
only be kept in certain aqufous Jlnirl*. 

Of pIxKiii'j the lieposit in thf Preitrvative Fluid. AOer ihe 
deposit I1K8 been allowed to eettla in a oomual (riass, Ibe enper- 
batiiiit fluid i^ to be poured off; and if it is to be monntcdifi 
_fiuid, u quantity of the pn'SLTvatirc solutioo, equal in bulk to 
tliG uriii« aud de;>osit that rcmAin, is to be sdded. After Ibe 
deposit has agata settled, tbe fluid is to be poured oS and 
replnoed vith ao eqaal portion of f^b presenrative Bolution. 
Jn tViitt way tho deposit is washed claan, and properly impwg. 
Dated with the prei*ervBtive fluid. 

When pruparatiorm bj-o to be pn^scrved in a fluid medium, a 
BmnLl HhuUuw wainr-tighl cell is to b« unei. The apccimco and 
its preHsrvfitive fluid being planed in tlie oell, the Uiin glass is 
applied, and tbe cover cemented in its place with the aid of 
St-uu^wiuk btat-'k or olhur cement. (How to IVork tcith the 
Micro»ct)pe.) In washing nrinary dopoeita prior lo mounLing 
them, it is often Deoeasory to add »oaie compound to tbo vater 
used for tbis purpose, ia vhicb tbey are known to be insoluble; 
and sometimes it is desirabla to add some substance to increaH 
the density of the fluid; for wliich purpose, certain salu, symp, 
or glycerine, may bo employed, ncBording to circumstanoes. 
Many depoaitH, although soluble to some extent in pure water, 
are quits insoluble in a weak acid ; othera are insoluble in B 
weak alkali or in certwu saline solutioDS. Again, it is eoiae- 
tinw9 dsMralile to separate certain substances in the deposit 
from othersj and this may be effeeted by special chomiool aoln- 
Uons which hava the power of acting on the cno and not npoa 
tbe other; or, id casea where one is more dense than tb« 
other, by uRitaling the deposit with water, and, after allowing 
time for tho hea\ier one to settle, pouring off the lighter one 
ioto another vessel, to subside there, from thiB, it miy bt 
ooUeobcd in the usual vaj. 
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Tf the pr?p&rHtiOQ is to be preserved as ■ dry object, water 
is lo be adilud iti the first plncin ; and h. portion of tliB i1epo»it, 
which has ihiia hsc.n carefiiily washed, ifi to be removfld wilb 
the *id of a pip«lle to the gltisa-Glide, and tlie fluid allowed to 
craporato, Ujo whole being oovtrud Ly r hdl-jur, iiud pluMd 
OTcr B di>4U of Btrong Bulphunc aoid. Wlion dry, it is to be 
protected from dost by a thin gloss cover. The glast covor is 
eaiily prevented tVom pre^KiDg upon the preperatiou by icter- 
posing a thin piecfi of paper or cardboa.rd ; or a thin India- 
rubber rin^, whioJi may be eiiaily fixed lu the glasB.ftlicte and 
tbiti gls8» cover, by a little guiu made iulki a tbick pasUs with 
whiting, may ho usod. 

If tbc spucioiQii iA to be raoanted in Canada baltam or tar- 
peDtJoe, it iH to be dried in the inaQiier jiiKt described, watined 
aligbtly, wetted with the balaam, and mouDted with Ibo asaal 
precautions. {IIow to Work with the Microscope.) 

Refractive Powir of the ilediuirt in. which Deposit* art 
Jlounted. The appearance of objects in the miczoscope de- 
pends very rauch upon the rnodium in which they are im- 
mented; and many Atriiotures are so altered in their character 
by difTerent media, that they would hardly bo recosnised aa 
t)ie same object. It raay be Kaid generally, that tJie darkt>r the 
object, and the more denee its structure, the bigliVr iihould be 
the refractive power of the medium in which it i« mounlcd— 
tboa the dark coloured uric aisid, or the tliiclt apberical cryattlfi 
of carbonate of lime, and the dutnb-bell? of oxalate of lime, 
exhibit their airucturu to the {■rcate.'*t advantage when niounled 
]d the highly refyacling Canada btitiam, or in ttroriff st/rtip or 
glycerine, while the beaotirully Irausparent ucluhedru of oxalate 
of time would be soarecly visible in theso tuedia, and rotjairo 
to be moimted in nn bi)Ucou>i Buid which pcwseaHea a lower 
degree of refractive power. Many of these objects, when 
mounted dry, appear quite dark, and gcarcety exhibit any atruo- 
lurA at all, in ronaecjiienca of great difference in the refracting 
power of their sabatance, and the air by which Ibey are itu- 
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roDDded. From what I hivo snid, it will be evidoDC bow ini* 
portBDtiLi!! to axainine tlio soniB object in diS'droiit mL^dis — in 
foot, it is qnite impossible to form an iilea of the real struoture 
of iDftnTBpppimenB, wiihoat, pponcediog in this manner. {Htm 
to Work with the Microicuptt p. &[); unci The Slicroicope in iti 
Application to Practical Medicine, eecotid editioo, seeu. 74* 
89, and DO.) 

Mfdia tn which Urinary Depo$itA nuty he preserved. Unnarj 
depoBtts may bo nionntad in air, in turpentine^ oil, or Canada 
haUam; in glt/cerine, in gelatitie and glyeeriae, in solution qf 
naphtha and eriagote, ia certain ndine tolutiotia, Id weak •ptn'C, 
and in mme other &queou9 Kolntionfl, which will be aUuded to. 
The ^^ gUjeerine" which I ma is Price't patcHt glifceritie, dilated 
wilb vratur. 

The compoaition of the naphthft and ereasoto fluid, obov* 
roferred to^ ia u follows :— 

Solutian ofSaphtha and Cretuote, 

Creaaot« a drachms. 

Wood naphtha 6 ounces. 

I>istiUcd watf^r 01 odhcoh. 

Chalk, an much as may he necessary. 

Mix firat the niiphLhii luid crciLEoti^, theo add as much pre- 
pared cUuik &s ma; be siUiicit^ul lu furui u smooth Lhiolt paste ; 
Bfterwards add, very gradually, a umall quanuty of iho water, 
t«ht<ih must be well miiod with the other ingredients in a 
mortar. Add two or three small lamps of camphor, and allow 
the mixture lo stand ia a lightly iMivered veaoel for a fortnight 
or three weeks, with occasioDal stirring. The almost clear 
supematant &md. may then bo pourod oS and fllterod, if nee«s- 
BBiy. It should be kept in well corked or attippered holtles. 

Of keeping tks Urinary Depotit/or eitbseqwnt inquiriei. In 
Qtiins whetre it is desirnble to rutain a certain quantity of the 
depoait in the prpsprvative solution for snhaeijnenl examina- 
tion, or for the purpose of making more preparations, it should 
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bd kept in a small gia&a tube, with ft tight Atting cork, and 
carefully labelled. Uust tirioarjr deposits mtj be l(«pt for ft 
longer timo in this manner, th&n moimtod iu tliin cclU. 1 
propose now to describe brieflj- llie various plana flclcpted for 
the prpBervfttioa of utiDary depoBita whioh I have found to 
sQoceed best. 



Fint CUm of Trfnary DepcHtt* 

Mueug. It is vor; ditficutt to prenerre tlie chnrnctcr of the 
so-calieii " niQciiR oorpuscles", or imperfectly formad epithelial 
cells, nuclei, and granuleu, which constimto tbo slight flocoQ- 
lent d^-posit met iriili in healthy uritie, and termed " mucaa". 
The naphiba and croiasoto Holution is best adapted for the pur- 
pose, and il ia deitirublu to place the apeoimen in ■ ceil aboat 
the twentioth of an inrli iii duptb. 

Epithelium. Th« differeui variatlas of epitheliam are easily 
preserved, althongli, alter the lapaa of some lime, minute oil 
j;lobulc» maka their appuamuce iti them. They may be kept 
in naphtha aod creaHOtd tluid, to which one-foiirtli of its bulk 
of glycerine lins been added. It in well to put up specimeua of 
cpiUielium from Lho urethra, bladder, arettir, and pidvis of the 
kidney, removed from tbo organs of a healthy man who has 
been killed acoidontaUy. They should be mounted in very 
thin cells. Specimens of the epitlielium ttom the vagina, 
whieh can generally be obtained from tbo urino of females, 
shotild also be preserved. 

Vegetable Growthi : Fnnyi. I hare found tliAt fungi may 
be preserved moctt MiliHfaolorily in glycerine, for although tbey 
appear somewhat more transparent iu this tluid than in iirioe, 
they prctierve their general aharacter better than when tm- 
naraed in other preHervalive fluida. It is ne>oeBnBr]r to add 
ircftk glycarino in the ftnt Intilanoe, utd to increase the atrangtli 
gradually, otlierwiflu tlie fungi boooroa eollap^ved, owing to the 
great danaiiy of tha strong aolution. A solution oompoaod of 
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equal pitrU of water and Price's gljcerine is sofflcienttj strong 
to prasorve fan^. X have not been able to piewrre spccimeai 
of sarcincQ winch I have met vith on two or three ooCAsions in 
th« mine, prohiihly in cons^tjuence cf Ibeir extreme deliuftcy. 
Tlie s&rciuw wiiicli are Trum Lime to tiuie uitst witb in vouit 
keep pprft^ctljr wl>U, and proMsnre their recent cborootam in 
glycerine. 

SpentMtoida nre sometimes mounted ia the dry way ; bat 
•llbougb llieir Reuerul form is prcsei ved, their refractive power 
and iranspej-ent appe&runeo nro so diffcTvcit from wfast is 
obsen-ed when tbvy nre immerseid in arine, that little 15 gained 
from audi prepjiraliona. Spi-iinatozoft keep very well in gly- 
Conne, altliougfl thf>y appear rather more faint thitn in An 
Bqueoua lluiJ. They should he examined with the eighth of an 
iiicA oftjecf 5/1M (>< abrtut 400j; but whun the t«yo of the ob- 
Aurver lias become familiar with the general sppHarnncafi, Uief 
nifty he r»iulily rBCCKniHed with a ({UBrter of an iDob object* 

Ca»l*, It U not dinioult lo preaerve tlio character of soma 
rarieliet! of cuFvts. Thu triuiaparuut oaxln afian hccanie covered 
witb oamoroas mioate groaulei and oil globules, and tbdr 
ohiiracler much altered. Granakr oasts and epithelial eaata 
often k«ep v(;ry well in the naphtha and creosote solution; bat 
altogelbt-r I prefer glyoerine, with ono-tiird part of water. 
Although in many inetancea the cella they contain are alterttd, 
and uit globules appear niucli more transparent than wbco iu 
uiine, this allerattou in clmrncter may bo easily allowed for. I 
have soma apedmeua of Large waxy caiits and epilhulial easts 
which have been kept in the naphtha iiud i^reaaete holntion for 
upwards of aavea years, and still preserve their chariu:ter5 well. 
The specimens in glycerine, of course, keep admirably. Some 
cosii may aleo be preserved in gelatine and glycerinef core 
being takva Lliul Lha mixtui'o is nut made too hot. 
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Second Clou of Urinarji Depotitn. 

SecCDt specimeos of poa may be so readily obtaiucil 
that it is hardly Docossary to aitempt to preserve the cDrpu»>cl(»s 
permsneDtl}'. TLeir characters alter so mucb in all the pre- 
servative flaida that I have tried, that after thoy have beeu put 
ap for »omo time, it would bo dilficolt to rocogDidti the notore 
of the prcparaiioD.* 

PhoBphates. The phonphate of limeiin its amorphoas form, 
in glotiulen, and minute dumb-bf-lls, in ennily preserved in weak 
Spirit, DBphtha and oreastote iliiid, ctr glyceritje; but tha cha> 
raster of the crystals of the triple or ammoniace-inagnesifln 
phosphate, could uot he retained in tliia solution. Ah in well 
known, this uiUt h quite iosolnble in solutioni> uf amnimciHcal 
salta, and theao make the boat pr&servatlv'O ^olutiony fur it. 
Crystals of triple phosphate may be kept for any loogtb of 
tirae, with their smooth nurfooes aad their lustre nnimpatrod, 
in di<ititled water, to which a Uttla chloride of ammotiium has 
been added. Phosphate of lime and the stellar fonii of triple 
phosphate may be dried carefully, and moQDtod in Caoada 
balsam ; bnt, of course, the appearance of the orjstaU id a good 
deal altered. 

Urates. A»i the urates ta-a so commonly met with, and M 
Ibcy are geuemtly liepuHiteil in the form of granules, thuro 14 
acarcely any need of mouuling them as permaneot objecta. IT 
deidrcd, however, deposits of this kind may he preserved by 
adding a Ultle naphtha and crcaaote lluid to the deposit, which 
should he left in it for a oonsidcrabla time before it is pat up. 
Urates wbiuh crystalline in small spherical maiise^t, as often 
occur iu the urine of c)iildr<^n, ond more rarely in irregularly 
branched prooaasea, m^ be preseneil very well iu Canada 



* Dr. Andrtw CUrk« ipMka highly of soma Suida, wnulnlug Llohlorlda 
of mornary aiid an«cilona tteld, wU«h ba hm ^nytix*^ ( 3'A« XbTMnpc to 
tta JpplKaiifit Ui PracfUaU MtdMiu, oaeoDd adlUoa, p. iST, aotM.) 
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ImIsiuii, or, if pnCsired, they may be-kept ia the aapbtha and 
creiL&otc Quid. 



T}iird Clan of Urinary T)epotxU. 

Slood CoTjnueUs become more or less altered id most pre- 
servativu iliiidit. I thick that Ibose which I have moumetl in 
glycerine (one part glyecriDo to two parts of water) have tuider- 
gone tlm least tibauge. 

Urio Acid CryttaU are easily preserved u permanent objecU. 
Tho UKual plan U to mount them in Canada balsam. They 
shonld be wasted, in tbo first instance, with a litUe water, to 
which & few drops of acetic acid have been added. When 
prcliy clcim, tlipy may be placed npon a glass slide, with tho 
aid of a pipette, and the gntnUsr quantity of the fluid absorbed 
with a mnall piece of bibalous paper. After the crystals have 
been properly arrflngi-ii on the slide with a rneedle, they may be 
dried, by expowure under a bell jar over a disU containing enl- 
phtlrio acid. When i|uili) dry, they may be raoiaieaed with B 
drop of tQrpenttne, and mounted in Canada baliiam. Ia 
this operation, a very sligbt heat should be employed, 
otherwise the crj-stals will become cracked in all directions, 
«ad more or Una opaque. Uric acid crystals, as a general 
rule, do not iiecp well io glycerine. In caues wlitu-e we viKh 
to preserve otlior subitlauces in Uie dt-puKii an well an uric acid 
crystals, the naphtha and creosote l!uid will be found to answer 
very well. I have some preparations mounted in this manner, 
which were put up six or seven years ago. 

Cy$liiie, Crystals of cystine may be preserved in Canada 
bRlsam, the saoie care being taken in moniiling them as men- 
tioned under uric acid, or they may be kt-pl very well in distilled 
water, or in the nAphtba and creaaote fluid, to which a little 
aoetic acid hax been added. 

Oxalate of Lime. Both the octofaedra and dumb-bells may 
be preserved in glycerine -, but the former look very transpare at 
in tliat duid. Tho dumb-belbi may alsjo 'be moanied in Canada 
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bm tQ thU meiliam the octohedra are almost iuYuibte. 

1^ ^VlioD rotinirfid for polansin^, Tbo; should be put ap m balsam. 

I The damb-betlH keep very wull in glycerine. 

Oil Fretervins CryntalUne Compott7idt obtained from Urbu. 
It is oxoeetlingly difficult to preserve mRny of tbe crjsCiUliue 
MibatailoeB obtained IVom urine in b muist statue ; but »iever»l 
of thorn form beautiful laierosuopio objects -when carcfnUy 
dried. Una, Kitrate of urea, oxalate of urea, creatine, creati' 
mint, aUnxaa, hippuHc add, murezid, and many others, □107' be 
k«pt as pt^rmandot objects io tbia mauaar, Ja order to prepare 
tbom, it ii better to oeaae them to crystallise upon a glus 
■lide; nllov the mother liqoor to drain of, and immediatel7 
plaee the etliJe under a bell-jar over sulphuric aoi>l. Sometimes 
tbe crystals may he mflde io b flmall evaporating hasio, nod 
wh«D dnuDed and dried, a portion of ihem tusy 1>e reuiuved 
to B glass cell, and covered with a pieee of thin glass to oxclude 
th« dtuL Many urysuU may be examined and preserved for 
a oonKidurahle time in their own mother liquor, especially vben 
they are very slightly eolnble in fluid; hut, a» a goncral rule, 
this plan does not noswt^r vory sati^fnutorily, for, indepCDdcDtly 
of the eHcspe of Djh fluid from lli» edgSH of the c^U, a few of 

^tbe Iwgest crystals grow still larger at the isxpcaSG of the 

r smaller ooes, and the beauty of the specimen is destroyed. 
Tfaa differeat forms of these crystals, as they appear in the 
EDionMeopo, are giren iu the Itluttrutioti* of Urin«, Vrinartf 
DepOMitt, and Calculi. (Urine, plates i to ix.) See also The 

I JfferoKoiK tn it» Application to Practical 3Iedieine, chapter ix, 
page iO'i. 



Or EXTBlNEOUa MiTTERS. 

In the microBOOpioal examination of urinary dopoMta, tbe 
I observer often meelR with sahstanoed the natnre and origin of 
which he cannot reulJty dBtenniue. This is dti« in many in- 
stances to the presence of bodies which have fallen in aocidonl* 
sUjy or whioh have bean placed ia the urine for tbe capreaa 
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pnrposd of deoetriDg the practitioner. The importanoe of re. 
oogoising luatlora of ao extraoeoua origin caa soarcely 'be suT- 
fiotenUy dwolt apua, for antil tbe eve becomes faaiiUar with the 
characters of tbeiia sulifitanees, it vill ho obvioosly quite inipo«- 
siblo to tlerivo such infonno.tion from a microscopical examiDa- 
tioD of tbo urine w will enable Uio observer to disUugaisli 
botvocn tlicise bodies whose presence dcnotca the existence of 
certitin morbid conditions, and certain matters which havo acoi- 
dentally foand access, and, clinically speaking, may therefore 
be entirely disregarded. Practitioners who use the microscope 
for kvestigating the nature of orinary deposits, will derive 
advantage from subjecting many of the fiubstonces reforredto 
Hf^parnic^y to microsoopical oxarniDaUon, ao that when m«t 
with in t}ie urine, their nature may be at once recngnised. As 
most of the undcnnentioned substances ore readily obtained 
and eanily eal^ected to examination, a brief notice of Ibelr 
character will be sufficient, Yaor attention shouUbe especially 
directed to the fact of thi^ frrquent occurrence of many of theae 
extraneous sabsUuaceH in urine, and you sliould parliculurly 
notice those characters in w1uch they roKemblB any in^^olnbla 
snbstance derived (torn the bladder or kidney, or deposited 
flrom the urine after it has been standing for some time. 

Tbe following are horaa of the most itnporlant of thaso eX' 
traneous maltem which have fallen under my own notice: — 



UumoD hair. 

Cats' hair. 

Blanket hair. 

WoTBtod. 

Wool. 

Cotton and flax ilbros. 

Splinten of wood. 

Portions of feaibcra. 

Fibres of silk. 



Millc. 

Oily matter. 
Potato starch. 
■Wheat starch. 
Hice starch. 
Tea leaves. 
Bread crumbs. 
CbaUi. 
Sand. 



Tbe micntscopicnl appearances of these subntances nn> giveD 
in Plalea 1, 11, and III, figures 1 to 16, of tlie " TtluslratioM 
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o/ VrhUt Urinary Depoiitt and Calculi." You woold hardly 
bolidvo what curious and ancxpeot«d substtncos are soine. 
times fouDd in the urinary .lectetiou. Some time sluce, a 
specimen of urine was sent Tor exatmnaUoD, which coataiued 
uvorol whito bodies^ about half-an-inch in IcDgtb, like mog- 
gotfl. Upon mioroBODpLoal cxatnination, 1 found that the^e 
contained traohen, and the; ultimately prored to be larva of 
the tifou'jfj/jfilLhangh it bad bo?n Btoutly affirmed thnt they liad 
been pustted by the patient. 

A few yeant ago. Dr. Stewart iofornied me thut a man Lad 
bronght roidq nrins to him for examination with a thtok, brielc- 
red deposit, which was analysed hy Mr. T^lor, and proved to 
eon«8t of sesquioxide of iron. The orioe containing this de* 
posit was of Bpceiflc gravity 1*011 ; and, upon the additiou of 
immonia, a brown flocoalent precipitate (hydrated st^titiuioxide 
of iron) was thrown down. Dr. Stewart telU me, thnt a con- 
siderable quantity of the powder (jeweller's rouge, or sesqtii- 
oxide of iron) remained auupemlud in the urine after it had 
stood for many hour^, and that the fluid woe atill turbid after 
having been passod tbrongh a donllo filter. The man who 
brought this urine has b^en undeavouritig for some time to 
impose upon different hospital physicians. 

TTaJr of various kinds is very frequently found amongnt 
urinary deposits, but,a^ its microscopical appearant^s is so vrell 
known, it is uul nfci'ttuory tu enter iulu a de^criplion of the 
oboraotera by which it may be distinguished. The varieties of 
hair moat commonly found are human hair, blanket balr, and 
oat's hair. Nut nnftvquently porliona of coloured worsted wilt 
be met with: hut tbo colour alone will often remove any doubts 
with reference to the nature of tbo Ejubslauee. Portions of 
human balr are sometimes liable to be mistalien for tranaparent 
euto of tbe nriniferoiu tnbes, whieh ara ignite destitute of 
«pitb«Uam or granular mattdr, and which prssent iliroughuut a 
homogeneous appearance. The ccotrAl canal, with the me- 
duUory cells within it, in many caaea will be sulficieot lo dia- 
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tingvish Uie bur from tvory other sobi^tance likely to be mis- 
taken for it ; but GoiQetinies this oatmot be olearly made oa^ 
BDd the marltH on the Kurfue may be indistinct ; whun atttmtiOD 
most be directed to ite refracling power, w«ll defined smootb 
DTilline, and also to tlie shfirply tnincaled or fibroun eodx, or to 
its diUu^d club-sbtipfO extremity in the oa.<<e of the hair bulb. 
In tbo latt<£r points, sin&U portions of bair will bo fonnd to 
differ Arom the cnai, for this latter does not refttct so stront^iy; 
tbe lines on each side are delicate but wcU dHtlned, and Lhc 
ends ore seldom broken eo abmptly as in tbe case of tbe bair. 
Cut's hair can ftcarnely ba miKtaktfO for auy nrinary d^ont 
vitb which I am acquainted, and its transverse markings will 
serve at once to distieguish it witJi certaittt}-. (/UustroitMi, 
PL I, tigs. 1, a, 3.) 

Cotton and flax fibres arc very often found in urine. Wbtnt 
broken off in v^ry Hbort pieeos, they inoy be mistaken for 
casts ; but the tiattene^l hands of tbe former, and the somewhat 
nziated fibres of the letter, will generally be found suUicieolly 
ehamctorUdd. ( nimtratiom, PL III, Hq. 10 ; PL I, fig. 4.) 

PortioM of ftothers are often detected in tirinaiy deposits 
npon microsoopical examinatioD, cmd axe derived, no doubt, b-oa 
tie bed or pillow. The bronched charmeterof the fragments 
will olwaj-ti enftlile the observer to recognise them with 
certainty. {lUuetraUons, PI. TIT, fig. U.) 

PiMe$ of »ilk ere not nnfref^aently present, but these can 
eearcely be mistaken for any substaiioe deiived from the kidney. 
Their smooth gligteoing Hppt-aranoe and small diameter at 
once distingninh them from small portions of urinary eastB^ and 
their c\e&r nTtiline and regidar size from Hhreds of rauoos, etc 

Fibres of Deal from the FJoor. Of all the extraneous mutters ' 
likely to be met with in urtno most oalculatad to dccciva the 
eye of tlic observer, none are mora puzzling than the short 
pieces of single fibres of deal In hospitaLi, whore the floor is 
uncovered, and frequently swept, porUons of the fibres of the 
wood arc detached, and being light, -ver}- readily tiod their 
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wa; into any ve&so! vbicb may be near. In fact, tbesc fibres 
QDt«r largely into ths composition of the dnsc whicli is swejt 
up. 1 VBs faiailiar witb tlio nppearauoo of tbe&e bodies for a 
bmg limo boforo 1 asc'crtaiucd Uicir nature; for, nlthough tbe 
peculiar cbaracter of couiferoos wood i« sufficiently well mwkeii, 
wben onljr very small portions arc present, and in a situation 

I in wbicb tbey would soaroely be expcoled to bo met villi, Uitiir 
nntiire may not be 80 eAEJly ro&ila out. Often only two or three 
pores may bo ^en, and not unft-eouontly these are less regular 
than usual, in wlucb case they may be easily imstakon for a 
null portion of a cast vith two or three cells of epiilieUam 

, contained within it. I have very frequently met wiUi these 
fibres among<it the deposit of various speaimen'i of urine 
which have been obtained &oni private as wcU as tram hospital 
patients. (lUttttratiom, PI. Ill, Hg. 15.) 

Starch ffrattulee are very commonly fonnd in urinary depOBtls, 
and indeed in all inuttent Kubjected (o microsoupical i^xaniina- 
tion; UHimlly their preaeacc is accidBntal, but large quantilieaof 
starch have often been added for purjtosea of deception. Their 
tme natare may be discovered, either by th»ir boccming con- 
verted into a jelly •like maaa on being boi]«d with a littlo water in 
a test-tabe, by tlieir behavioar upon tbe addition of free iodine, 
or by their wcU defined juicroacopicol oharacicrs. The three 
IdndH of atorcli moat likely to bo met with iu urine are potatoe 
■tarcb, wheat starch, or rice starch. Tboy are readily dia- 
ttngtuahed by micro^icopical examination. Small portions of 
potatoe, or pieces of the oellolar network in which tbe starch 
globulea are contained, have been occasionally met with. Uudtir 
tbe head of starch may also be included bmad crumbs, which 
an very commonly present in urine, and have a vcrj' peculiar 
■ppaaranoe, which may be bo easily obserred that a dc5onption 
would appear saperflaout. Many of tfao starch- globules will 
be found erackad in places, but their goncral churaolcrs are not 
othorwisa much altersd. {IthntratimB, PI. II, figs. 0, 7, B, II, 

, 10, U.) 



PortUmt 0/ tea-Uavei are oocuionall; found ia urine. The 
beaDtiftll Btractnro of the cellular portionii, and the presence at 
ninnto spiral vett^tels, distiugiusb this from every other depo&il 
of extranmua origin. A small pi^ct* of a macerated tea>le«f 
wilt be found to fonn a most beautiful taictoscopio object. (Zl- 
hi$trattfint, VI. 1, fig. 6.) 

^itk and certain eolounnff matten ore somatimeB purposely 
added to uriue; aud it Is oftou diffioult to make oat wbetlior 
they haTc been addert with the int^-ntion of deceiving us, esped- 
allf as some colourint' matters, such as logwood, Itidigo, or 
Pnissiaa blue (?), when taken into the tstomacb maj be absorbed 
by the TOS<toLt, and elimioatad from tliu Hy^tjem iti tlie urine. 
A form of Indigo, there cau he no doubt, is actually generated IQ 
the ftystflm. Urlue to which milk has been added can be eauly 
diHtiuyiushed from the ao-c&lled chylous or milky nrine bj its 
mietuHCDpicuI Dharuct«nt. The presence of small oil-globoloSf 
with a -RcU doliued dark outline, can always be dotcctod in milk 
by tbo aid of the microscope, while in chylous urine nothing 
but a greot number of very minute and wacocly riHihlo CTaiiulsB, 
composed of fatty matter, can bo made out. (iUuitratioiu, 
PLlII^fg. 13.) Tho observer sfaould also b& familiar with 
the appearanoe of oil-globii)ti<j under the microscope, fl^. 13, 

Sptttum : EpithdiittJi from tfuf Mouth : Vomit, tt must be 
remcmborcd, too, that epitbelinni Troni the moutli is often 
found in uriue. All the celly met with io sputum are occasioa- 
ally found, tuid a vast number of diCercot aubataneea, which are 
rejected by vomiting, are ihiro time to time detected. Tha 
observer must not be surpriaed at finding now and then some 
well defined elementary fibres of striped mnsde. It is moat 
difficult to prBvunt these diflitreiit substances from being mixed 
with the urine. They often oauee the microsoopiat great 
trouble — and especially at flr»t, before the eye haa beoome 
quito familiar with the appearances, tboy are likely tu give rira 
to the greaLcbt c{Hlfufiiuu in dsBoriptions of micruscopical ap< 
paarancea. Toe the microscopical ohuracters of the BUl>itanc«& 
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present in spnttim and vomit, I mnst refer yon to the wood- 
cats in The Microscope in its a^Ucation to Practical Medicine, 
and the plates in the third part of Illustrations of the Use of 
the Microscope in Clinical Medicine: When we next meet, I 
propose to commence the description of urinary deposits, and 
shall in the first place allnde to the characters of insoluble 
substances floating npon the surface or diffused through the 
urine. I shall have to speak of those interesting cases of 
chylous urine which occasionally come under our notice, and 
shall advert to the different conditions under which fatty matter 
occurs in human urine. 
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LECTUBE VIII. 

TJacni IH DiSEASB. 1. Suustakcbs TiMKTmo ok toe Suhfacs 
or THK 17 ftlKB, OK BtPFnsEU TiTitrinoH tT, BUT NOT ronn- 
ING A •VT8IB1X DEPOSIT. Thiti PeUtcU /omud upon the 
Surfaefi of Urine. Opaleasent Urine. OpalfiMCsne* prailueed 
by Vibrionet. Milk «! Urine. Chylota Urine. Mr. CvbitCt 
Cafe. An<ily)'/$ of the Urine. Microscopical CharaeterB of 
the Deposit. Dr. Bence Jonea't Case. Dr. PrifUlty't Cate. 
Of tht Treatment of Gates of Cht/loua Urine. Fatty Mat- 
ter ra Ukike. Different Statee in which Fatty Matter 
occurs in Urine. Choltsitrine in Urine. ConipoHtUm of 
Fatty Matter patsed in Caxet of Fatfy Defeneration of 
ihe Kidney. Kiatein. Otheb Foaiis m which Fattv 
Matter occubb in Ubink. Uroetealilh. Fluid Yellov 
Fat. Fatty Matter iJi Itabbitt' Vrine. Ermneout Obierva- 
tioTu conneoled with the Preeenca of Fatty flatter in 
Urine. 

Thin Fetticle formed upon tit? SwftKe of Urine. Several 
diflbreat anbBtances nre found frnm time to time floating on 
the BUrfaco of nrino ; bat, for the most pnrt, these ore merely 
bnoyed up by a Uiin pelliclu,, which Ih probably formed by the 
Action of tbe air on the urine leudJDg to ihe decomposition of I 
fiome of Wh aonRlituents, ^-hich onuyes the precipitation of tfae 
phoapbfttes raised with organic matter in the form of a thin 
peUicle. Triple phoaphate ia also deposited Id the pelliole, in 
a crystftUine form, Bomo of the ci7etals being oxcoedingly ; 
minute, but KtJll exbibiiing their well Jtnown characlere. A. J 
Himilar pelliole may alwfty« be formed, if iirino bo aomewhit 
oonccntratod by evApomtiou; bnl in thia case a larga quantilf 
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of urate oC soda ia entangled in the pellicle, li ci^-staUises in 
Uie form of sdirII spberioal masses, from all udes of wbioh 
little spicnles projeol. 

Fatty mattor is often found floating upon the snrfaeo of 
nrine, ©specially wlien it has fallen in accidentally. One form 
uf fatt}- matter has been described under tbe name of kiestoin, 
which wan Huid to be constantly present in tba nrine of pnig< 
nant women. 

Urates occaaioually ncRumnlata apon tbe surface of urina, 
bnl preueut nothing pecaliar for remark. 

OpaU>/!eat Urine. Tbe turbidity or opalescence of nrino is 
most ftiequeotJy due to tbe prescoce of urateii in ilu exceedingly 
minate state of divi^on. Tbe precipitate may be so tine and bo 
light that it will not sink to the bottom and leuve a clear super- 
natant lluid. The urine is perfectly clear when passed, hut 
beoonie« turbid afterwardti. Upon tb(? appUoatlon of a gentle 
heat, the turbidity iH instantly removed. In urine uf high 
Specific gravity, many subetances ore held in suspension which 
would form a depotiit in fluids of ordinary deosily. It is not 
nncommon to mf^et with pns or blond ihns difFu^ed llirough 
the nrine. If mucus he present too in large proportion, many 
rabBtaacea which uxuaUy form deputiitit will bo buoyed op m it 
vera, and evenly diiTusBd through the Quid, althougb generally 
these aabetances aubaidu more ar lean. 

Opaletctnee productd by Vxbrivmt. Some upot-'imens of 
anne become decompoHod very soon after ihcy have been 
paitsed; othsra are voiikd in s Ktalo of incipieai deoomposi- 
lioQ, Stub specimen^ are found turbid, and look as if they 
had been mixed with a very email qaontity of milk. Upon 
miorosoDpical cxamioiiLion, it will be found that thi^ turbidity 
depaads entirely upon multitudes of some of Oio lowo»t or- 
ganismv, ooiuisting of different forms of (Ungi and other little 
elongated bodies termed vibriones, which are considered by 
nome antboritica to be animals, while otben cIase them with 
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a^bgiStebles. My own observELtlcias have led me to entertain 
the latter opinion vitb regard to their sature. 

ililk is oAen added to orino, for the purpose of dccoino? na, 
and is of coarse diffused Uiroagh the Smd, tbe dcf^ea of 
opaleBoenoo varying according to the qnantity of miUc 
added. MiU( can alweya be detected tipna miorodcopicol 
examination hy the preiionce of Ibo nnmerons oil-globnle^, and 
by ihe circuinsiaoce of the milky fluid beeomiug qaite cloftr 
after agitalicn with a little ether and a fuw drops of acetic! acid 
or carbonHtc nf putash, which will disKolve tho envelopes of 
caeeiii around the globules, and thus the oily matter baeomes 
exposed to Ihe solveiit action of the ether. Djr the addition of 
a little acetic acid, the casein of the milk is precipitated. 

Chylous Urine. 

Tbo moat imporlanl substance which givoa to urine an 
opalescent app^arancB, and at IhH same time oHuses it to 
resemble mjlk, ifi futty tuatti^r iii a vory mluute statu of divisiw 
— in & molecular $tate, as it is tercidd. Such urine, under the 
Qucrogcopo, is seen to coutaia a coueiderable quantity of the 
most minute purLiclt'H, which exhibi't molecular movemenlB, 
Those particleit ara not altered by a moderate heat, but are dis* 
solved in great measure, though oltcn not entirely, if the orioe 
be agitated iiifh other. Urine possesaiug these ohai-aeteis is 
termed chylous utino. The cases in which it occurs aro vory 
interL'sticg, and I propose to call yonr a)t«Dtion to some points 
oonnectdd with tbiii oundition. Cases of chylous urine areveiy 
aeldom mot with in this country, bat I have be«u told by 
many friends tiiat they are oomparaiively common in warm 
climates. 

The following interesting case occurred in the prodaoo of mr 
ftiend Mr. Cubitt of Stroud, to whom I nm indebted for the 
notes, and aUo for the bpccimetis of uiine which 1 analysed. 

JIfr. t7u6tW« Co**. "Mrs. S., aged 50, native of Norfolk, in 
which county she has always resided, has been married twenty. 
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years, and has Ltd five chiUreo, tbe last of vrhom died in 
it5 second jreor. Tbe yoaogest uow living ia 'iO. Tba caU- 

I meaia ceased at iii. 

I *'Till nitbin the last foor jears, rIio has oaaally ODJoy&d 
good healt)]. hut at tliat time had a severe attack of iuDtiemta. 
Blie continued more or less oat of health during the sii or 

|JliD6 fullotving iDonlhs, and soon aftor tliiR period her nrine 

' ftSfiiimod a milky appearaDue, which obaracter it has retained 
Dp to the present time (November 1B49}, except al mtei'vals of 
tmlroqaent OLxurrence and of short tluratiou. Ilie disorder 
would Keeni to have been gradimlly progresalve, as tbe tirine, 
which vaa at first only turbid and opalesceQt, haa become by 
degrees more and more opaque, so that when I saw it, tbo 
unassisted eye cotUd not distinguish between it and milk; 
moreover, after the lapse of a few days, a rich kind of cream 
rises to the surface. It is almost entirely free from any urin- 
ous odour, and has n faint, sveetish smell, Nomething resem- 
blinK that of ripe apples. In the mean time, the general 
health hfia b<.'OD more and more foiling, and the digoative fnna> 
tiona imperfectly pHrformi-d; tbu patient fans cnoipluinpd of 
loaa of appetite, pain at tlie epigastrium after eating, flight 
headache with nauiea, pelpitotioD^, and otlier dyspeptic symp- 
toms. She has boen loaing Qesb, aoffera Cram pain in the back 
and loIuH without tunderticmi, from aohing of the limbs, jucA- 
pability of exertion, and other ovidoncea of general debility; 
but BtlU wheo tbe duration of the disease is tolcen into account, 
the general health may, upon the whole, be said to have sof- 
Csred little. She states that throtigbont the alfection, fstigtw, 

■ whether of mind or body, nnnsual exertion, enoiCement, late 

[boara, dixtrcsn, anxiety, immediately render the milky cha. 

'raotarof the urina more marked. She haa bean tmdor the 
eare of several medical men, an well as of some professed 
quacks (none of whom Lave ever examined the mine), without 
benoAt; neveithalesa, she has found that for the time, brandy 
and i&iiiglaas, or compound spirits of lavender, have never failed 
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to ol«tr the urine, bat vithout at ftll improving the geoanJ 
hetHOi. She 8e«m8 to derive ttmporaty relUf from all kind of 
ttimulanla. OccatiiDnall}-, and without any app&rent oiuiBe, tha 
urina rcassnmcB its ordiDcn? oppearam*, bat this is of nn 
ocourreDCG, and its duration ntvti exceeds two or three duyt. 
At no one time bos abe pus&d milky nrioe dttriiig tht day. It 
18 only the tirirc pusod in the mnrning, ■Iter the nigbfs sleep, 
vbiob hes ever pretteutod a milky character. Oooaslonalty, 
this urine settles don'n into a tromnloufi jelly, which takes the 
fihape of tlie contaming vesHcl, and more than once this npon- 
taneoas ooGbguiation has taken place within the bladder itafllf ; 
and in eonMquence of the impaqtioa of amall mosses in the 
urethra, the padant has sttfTored from temponry retention of 
urine. She has tri<^d various kindti of dieti, hat without any 
risible efFoct upon the urine. The quantity secreted appeus 
normal, and there is uo unusual frerjuBDoy of miDtohtion. The 
^petite has uerer houn inordinate, or tbo thirst unnatural: the 
bowolu aro inclined to be i^ostivo. There is nothing reiaarkablo 
about the state of tbe skin. Sbo Las suffered a good deal Crora 
pain in the back aud loins, hut tkcro is uo tcndemosa in this 
looality, and the uooasiness seema to depend upon exertioD, 
and appears to be connected with general debility. There h« 
never been any dropisy, and she bos suffered from no cardiae or 
palroonaTj fymptoin$, bnt surh as may be accounted for hy tho 
dyspepsia; but I have not had an opportunity of examining 
the ohflsl. She has never had severe hsBdache, vertigo, yomit' 
ing, or other cerebrul Eyuipturoa. Has nerer had rheumatism, 
favor, ar any inflammatnry nltiu>k, lias not been salivated, and 
boa no reason to suppose she has NufYered from exposure to 
cold. At the time when I saw her, tbo tongue was liUghUy 
flaiTcd, pul^o 70, small and eon, respiration 90. and the sliia 
cool; but thcrrc was u ba({gai'd appearanco about the oonnte* 
nance, and a dark circle around the eyes, with shgbt bagging 
of the skin in thia Hitualion." 
Mr. Cubitt inquired as to this patient's state in April IftOI, 
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' uid informed me that oocftstonally she passes eb;]oiis tuiac, 
bat only for a short time. The symptoms seem to have be- 
come less moikeil. Sbo has been tiOdng no meilicme, anil 
latbstlj' has b««n in better gauerA] healifa than for several 
yean pa«t. 

AnatyBes of the Urina. The first specimen of -axme was 
paaspil in llm toitniing. It was perfectly fliiiil, nod had all the 
appearance of fret-h milk. It had oeitber a uxuious amell nor 
t»te. Upon iho additioa of uq t-qual volume of ether it be- 
csamo perfectly clear ; bnt when the ether was allowed to eva- 
poi-ate by the appUoaiion of a gc-ntle heat, ihe i&tty matter 
could he again dillased, br agilation, throngii tlio urine, which 
regained itH milkj' appearance, althuugh it appeared rather 
more troasparent than before the addition of the etlier. Upon 
sxamioatioD, however, by the microscope, instead of the minute 
graoQlea visible iu the firnt imtauce, nutueioua lar^c and veil 
defined oil^glnhuleti wuro ohHCrvtid. 

Speeijlc gravity, 1013. Seaction, neutral. 

A little of the orine was evaporated to dryness. The dry 
teaidue wa^ very greaay to the touch. It was treated vrith 
ether, and upon evaporating the ethoreul ftoluiion, a consider- 
able quantity of bard and colourless fat was obtained. 

AnaiyeU 0!>. 
Tbe urine vaa found to eontain in 1 (H)0 pans — 

Water Ili7'4 

Solid matter 6-i'O 

Urea 7-T3 

Albumen 13-00 

Extractive matter with uric acid II-M 
Fat iuftolulle in hob and coU alcohol, 

but soluble in ether . . . 020 ) 

Fat inHolnUe in cold alcobid . 2'TO [ 13-0 

Fot soluble in cold alcohrd . . 0*00 ) 

Alkaline solphatcB and chlorides I'Bfi 

Phosphates i-M 

The aeoond specimen was pattsed during Uie same day. It 
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ms slightly tarbid, bat contained a mere tzace of deposit, cec 
(BBting of a 1iUle epitheUato. with a tew cells larger than lymph 
oorpnsoles, aud a few small cells, probabi? micoie fnof^i. Not 
the slighteat precipitate was produoed by the applicatioQ of 
beat, or by Lbu addiliou of oitho acid. 
Specific gravity, 1010. RtaetUnii very slightly amd. 

AnalytU SO. 
In 1000 ports it cootaiacd — 

Witcr 97P'8 

Solid matter 21 -'J 

Urea 0-»n 

Uric acid 15 

Extractive matter .... 7*31 

Fatty matter 

AlkiUiuu Nulphates and chloridus . 0-34 

AlkBlioe pbo»phate» , . . 1-40 ) jjia 

Earthy pliosplmtes .... -If) j 

The presence of so large a proportion of fatty matter, perhapi 
combined with the dbumeo (13'1) grains), in the firnt •ipeoimeu, 
and its complete absence in the second, which wr-? passed only 
a few hourij afterwards^ is very interesting, and beu-s upon tha 
pathology of this strfluge condition. 

The proportion of ihe oonstituonta in 104) grains of the solid 
matter of these two sjecimenfi of urine, is given in the following 
table. fi&, is the chjrluua; CfJ, the clear specimen : — 

U. 00, 

Solid matter .... 100-00 100-00 

Ureit 14-00 3y7a 

Albuniea .... 2471 — 

Extractive matter, lu-io acid 22'IT 35'18 

Fatty luuttt-r . . . 20-W — 

Alkaline )«ulphate& and oblorldcs 3-14 ^*18 

rhoaphates . . . fi-fifJ 7'.'»4 

Uicrozcopical Characten of th« Deposit. The slight deposit 
which foniied after the chylous urioa had been allowed to 
stand for some time in a eouieiil glass vcHsel, consisted of a 
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siDoIl qa(iDtit7 of Tcsioal epiLhelitinii and ^soma small slightly 
gT&atiliU' circular c>olIs about tlie size of a blooi3-corpti<icle. 

No oU.globules ooald be dotocted upoo the surface of the 
nrioe or amon^Bt Uie deposit, uid the fatty mailer, which vw 
eqaally [lifTascd throagbout, was in a molecular or granalar 




Tig. S3. — Dapoalc fram cbytiui urine, Bhovdng fal^ matter In k 
muleculnr siuta. 31J diameters. 



rorm. By exEuniDing the urine with the highest powers, only 
very minate gnmales could be detected. These exhibilod 
molecular mavemeDts. Indeed, it may be said, that the mi- 
croacopicft] charactors of tbiM urine closely reseiuUcd thosa of 
chyle. 

Ouly a few of tho granular cells could bo dUcovered in the 
clear speoimen, in which thers was scarcely any Tisible de- 
|)09it 

Id a case whioh occurred in the practice of Mr. Oosaottt and 
which is related by Dr. folding Bird, an alli^matioa in the 
cbamctor of tho nrino similar to that noticed in tho present 
case ocouTTod. Tho tirine whioh was passed iu tho morning 
was chylous, while that secreted some houra afterwarde was 
clear, pale, and traneparent. Tho clear upecimenK, however, 
contajaed albumen. The chylous specimen whirfi I eKamiried 
did not consulate spontaneously, as often occurs in tbeso cases. 
Id tho oflse reported by Dr. Benoe Jouea, specimena of uriao 
were frequently passed which were perfectly clear. 
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L*UiKtiCT, and the late Dr. Franz Simon, of Berlin, Biflle 
that these Bpecimeus of miUtjr luolung orioe ooDtaio oil-glo- 
bolea; but the groeter narabcr of uuLburs who biiTe inot vith 
BiHh caSM bare failed to detect oil-j^lobnles in Uie urine. In 
tbe present inatEnce they were certainly absent, An<l tlie fatty 
matter uxuted tn a molecular form ooly. 

Ln Pr. Benca Jones's ease, oil-glob\ileg wctd foand in one 
or tvo iDiituQccs ; but la other ^eoimena the fatcy matter was 
prusent in a molocnlar state. 

Jn trtio cases of chylous urine, the fatty matter, iu a molecu- 
lar state, soems to filter ihrough the vails uf Lho vessels, and 
escapes at once into tbe orine, while in caties of fatly degener- 
ation of the kidnt^y, iu wliiob actual globules are observed, the 
fatt; roatur existM in tbe InUirior of the cdU, where it 
Teimaina a suHicient time to become converted into distinct oil- 
glaholea. Olobales thiu formed may aftenrards become separ- | 
ated from t^ach other, and mty appear iu the urine as frto oil- 
globiilt^. It is, however, very probtililc, that after obylong 
mine has been allowed to stand for some time, the graunlar 
fatty matter raoy become aggregated iu moiiacs, so as to form 
distiuat oU-globuloe. 

Dr. Bfnct! Jonet't Cam. In a coko of albuminous and fiUty 
nrinc, roported by Or.Beuoo Jones {^edico-Chirurgicat Tratu- 
ofliofU. vol. xxxiii), oil-globnles and streaks of oil wdra de- 
tected upon the surface of the urinu which va^ pa^ited in the 
morning, by microsoopical examiiiuLiun. In two utber sppd- 
mODS passed later iu the day, fatty mattur in s molecular form, 
but DO oil-globule^, was dLn^avt^red. Upon standing, a eoagu. 
htm formed in the urine. These specimens contained about 
SO grains of solid matter in 1000 of uriuo. The paiiunt woa a 
Sootobmoa, aged 32. His work was hard, and ba waa sak^sfil j 
to privatioutt. Tho urine was firat observed to be tbiok end 
white about Christmas XtUB; and at Ihia tLoits the chiuf bymp- 
torn from which he soQered, was acalo pain in the loiua. 

Lehmanu is, as far as I know, tbe only observer who slataal 
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Qiti ehyloiu arine never oms its opacity to fat (vol. ill, p. O^U). 
I havo now soeo several easesi and in all the opacitir was due 
to fattjr iQaLt«r. Autlioritids gent^rallj- aru quiLd of^t^fid upon 
this point; but same Htate th»l thu fat h soinetimes in UiO 
farm of globules. It iti probaVjly combined witli albumen. 

Mao; of the patioata wb03« cases are recorded, have snffored 

I severe paio iu tbe region of liia kidncjB; bat this may be 

^ tMounied for by general dobility, oBAoeiatod with this oondi- 

i tioQ of urioti, as well a<i on the supposition of the existence of 

organic disease of the kidneys. Indee"!, the pain refen-ed to in 

this looality, seemti to partahe more of the cbiirKcter of mua- 

cnlar paiu than of pain seated in tbe kidneys tliemselves. 

The following are two analyra^ of the urine in Dr. Benoe 
Joneg's case. The first waa made on October lOlb, and the 
second vrHs pansod some time Afienrards, on tlie bame day on 
wbicb tbe patient was bled. 





Analyte$ 07 


58 


Water , 


g&a &8 


01313 


Solid matter . 


U43 


ae-87 


Albumen 


U*03 


19-80 


Vna . 


18-20 


94-0(1 


I-'atty matter 


837 


740 


Saline residoe 


S-Ol 


lOftO 


Lobs . 


•75 


•00 



The chylous ntine contmned blood- oorpiuclea. The serum 

!.the blood was cot milky, but the blood contained in lOUO 
I S40'03 of solid residue, vhiob contained fif fatty matter 
*6Q; fibhne, 2'tI3; blood globules, 15U-3; solids of serum, 7^-1. 

Dr. Denoe Jones showed, in some valoablo experinacnbi on 
this ease, that dnring complete real albumen vas not passed- 
{Phil Tram., }baO.) 

The urine waa not ohylous from Ftibroaty l4th, 1850, to 
October 4tb, 1S51, vrken it was again slightly chylous. Tbe 
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booefioial obaiiRe was cotirol; attribnuble to gallic acid. 
flnt, twenty graini tlirve timeB a day won given, but this 
ftfterwerdH di mini abed. 

Dr. BencB Janen meBtlonB snotber case of a gftDtlema 
aged 40, who pas^ted the graater part of bis life in the We 
Indies. The chylous conditJoD of Ihu urinp wtut inoreBMid boUliI 
by uieDtal and bodily exertion. The nrina was somocimesl 
olear for sevural days tugether, nomeiiniea wbEte after dioner, ' 
and clear all the reett of the day. It was more frequently 
tibyloua after animal than aflur vugutable food. 

Dr. Prieutley't Cote. Tbts occurred m a boy who waa obIjI 
11 years of age. { jUedicol Timw anrf Otu^M, April I8lh,l9fi7,) 
lie wti3 bum at ibt* Cupe of Uood Hope, and was taken as a 
child to the Isle of »ancc, and while there had fycf]aent 
attacks of biematuria and chylous nrine. The attacks came 
on ai intervals of weeks or monlh«. lie wa« plat-ed in the 
aatumu of In^s imder the care of Dr. Simpson of Edinburgh. 
Vaiiuus plans i>f irentinenL were tried in Yain. He van cuu- 
&ned to the houso, and passed as inueh as tifty to fifty-five 
OODOes of cbylons urine daily. Hb gradnally became weaker.j 
and died Ufpparcnily ffGiii asthenia. A rurLuij^ht b»furc dDatlitl 
the mine lost iUi milky apptiarunce, and the foet became ( 
matoua. Every tissue appcari>d bloodless, and there wag eon 
aiderahio (Muuuinliuu. Tlie kidneya ven^ pale, ratlier lal^a 
than natutal. Tliron^Uont tbo greater part of both kidn«yv^ 
the epithelium vraa found to contain namcronB oil-globules. 
Dr. lYiostlcy suggcsLi the posaiLLlity that this case of chyloos 
nrinc may have botn ossooiutoil with Bright's disoaso. 

No lesion likely to account for the production of the ebyloa 
urine bus been met viiih in the ^ott mortem examinations ( 
the cases of this condition which have been msde ; and tx\<hA 
observers ooneider that the ohj'lnuii condition of the urine dotiAl 
not depend upon a morbid state of the kiilnt'3'8. Dr. 'RlliotsoaiJ 
on the other band, inclines to tbe view that the kidneys fire 1 
bfl regardad as the aeat of the afTeotion. He ^\vea tbe bistoiy' 
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of ft Terjr interesiing case ia ttie Mtdicat Timet and O'litttt tor 
September 18lh, 1867. 

0/thi Treatment of casts of Chyhu$ Urine. Vnriom plans 
of treatment faave be«n tried in cafttm of cIijIouh iirino, but 
without very satiHfaotory ranalUt. A-Hlnngentn hnve prfl?^J ns9- 
tn\ in many inHlancRs; iind in one of Dr. Benca Jotioh's csMS, 
th« prepare of a ttgtit bolt " relieved Ihe puo, and rendered 
the urine sliglitljr )ais dij-luu-i." 

Dr. Front fnnnil that in fiome of hia eaoeH tflmporAcy- relief 

naalted Srom, the use of the minem) acida and astringents, ajt 

alttin and aeelato of lead. Opium al»o arivsttiil Bomc of the 

asmpcoras for a while. Dr. Badoc Jonca has tried a variDi; of 

remedies, but the greaie^t advantftt;e aeoms to bare been ile< 

rived from the osq of aHti-in|:tontfl. Tannic acid, acetate of 

lead, nod nitrate of silver, wure euiployeil. Maticn afTonled 

aotne relief, but the most viilumlile rpinedjr in Dr. Ilenre Jones's 

idawaa gallia acid. Ita good elleets were probablj' due to 

astiini^flat {iroporlies, aiid Dot to any specific action. The 

lyloufi charaater of the nrinc and the albumen dinappoared 

two daya after tlia oomraenoemeut of the use of tliiit drug; and 

onfl caMH seema to have been cured by it^ long coiilimied u^e. 

(For the renults of a daily examinatioD of the urioo for aoue 

weeka while the patient was on gallio acid, lieo PhU. Trant., 

ISOO.) 

In Dr. I'ri&^tley's case, iho gallic acid caused such nausea 

^^Ibat it wna eom»iderod oxpedioni to abandon its use. 

^H OaUio acid wan abto tried by Dr. Goodwin of Norwich, in a 

^Hpiaa which oarae under his care. lie ttaya : " Gallio aoid ap- 

^^npeared to exart great inHnanoe in restraining the milky appear- 

anc8 of the ariue. The patient took it for atiuut nine mouths 

I in ]S.'i') and 18&6 ; and I fonud his water perfectly normal in 

colour after six mouUis steody us« of it in doees of half a 

draobm ilireo liuca a day. He then discontinued ita Ufie, and 

! went to work. In four or five days, the same milky appearance 




244 



acid. He eoald at an; time i^nler ibe urine nearl^r normal in 
appearanoe by taking this drug; but U waa necessary to fiTtud 
liari vrurk. He only oomplRiued of occasional dimnes& of 
Nigbl and dDafn>CBs; but it waa not cosy to make out to what 
cflune tlipfte symptoms were dnc. Ho left off attendiog tli« 
hospital in SeptemW U^t, when my note is as follows : — Has 
not bad any gallic acid for three weeks, and the nrin« U nov 
sljghtly opnline in appearnnoo, Spedflo gravity, 1010; tbe 
temperoture of air was about 60". He paaaea aevon pinta and 
a half daily on tbo avorage. It does cot coagulate with heat 
or nitric add, ur tiuth combiaed." 

Br. Goodwin lias not been able to ascertain anjthiug of thd 
further bistory of llie cn.se since September. 

The very large quantity of faity matter prc^if^nt in the first 
specimen of urine, and its total abi^oucc in tbe urine pasud 
only a few honrtt afterwards, is remarkable in Mr. Cubilfs 
casOr and contirms the concluAiona wbicb previous obserren 
hnvo arrived m with reference to thiit condition ; viz., that the 
fatty raattor appears in birgcat qucintity after the absorption of 
chyle; although in Dr Uenco Jones'n case it did not appear to 
be Bssaciated with any fatty coujition of the blood. In Mr. 
Cabict's ease, wo may, I tbinli, ooncludo that there is no tffganie 
disease of the kidneys. First, from tbe absence of any symp- 
toms; secondly, from tbe microscopical characters of the de- 
posit; and, thirdly, from tba fact that albumen was only pre- 
sent when the urine contained the fatty iratler. 

Upon reviewing the chief jminLs in tlils nnd other caseSf one 
ia led to conclude that tbe condition does not di^pend upon any 
permanent Ttiorhid change in tbe secreting struelure of tl>e 
kidney, and tbat the cbyloas cbaractei- of the urine is inti- 
mately coanectod witti tbe absorption of chyle. The debility 
nnd emaciation ^hi^v tbat the fatty matter, albumon, and other 
nutritive substances, are diverted from their proper coarse, and 
removed in the urine, instead of being appropriated to the na- 
trliion of tlie systtim. Whether these materials are separated 



from fbo blood by tho kidnejit, or tied their wa; to tbK« 
mgans hy •Mine more direct eounu?, cauaot now bd decided. 

[ tru6t thnt |>racliUoners whc liuvc opporliinitiea of exontin- 
ilig niRDT fit tliese coses in tho West Itiilies, trill nllurJ lis 
AssistftDce tu eud«avotmng to &>f<.*ertaiD the Dftture of Ibis 
enriooH condition. Careful reports of iIju most inaiked catics 
are oanch to be desired. Id poit vtorttm examicBtiaDs, tbu 
leram of tba blood should be cnllected ftod BJloved to .staad, in 
order to tee if it were milky or not. The state of tho mesen- 
terie glands, lactcals, nnd rcccptaculum chyli, shoald bo parti- 
eularljr examined, and it woiiM bo dusirabiL' to ioject iho tho* 
racic docU first vriilt iransparitnt Suid idjecticti, aud afierwanla 
distend it with a Utile strong »ixe, when the cotirue of thu 
mbftorbent trinikH might be traeeil, and, if npceasary, parts 3ub. 
3ect«d to luicroacopicAl exominatioD. 



FiTT? SIattbr IK Urdtc. 



1} Difftrent Stattt in which Fatly UaUer occttn in Vri««. Let 
OS now flontdder in what difft^rent cuuditioua fatty matter has 
[ been found in urine. Thcae may lu briffly &Iatcd as follows: — 
^H 1, In a ntifUcular $taU, aa in cliylous arinc. 
^^ 'i. In thffonn of glohula.aa when oil, fatty niuitor, or niilk, 

have b«en added to urine. 

:i. In the form of gtohutes, free in the deponit, enclosed in 
It eelU (fAi-eell ), or eutargted in casts. 

^H 4. Distolvtd in small quantity by other coii»tiiuents, 9q that 
^^Bb preaenee con only be delected by chemical t!xamiiiatii>D. 
^B 0. In the. form of concretiont (uroiitealith, an dv.Hcribcd in ouo 
^^BOlitary case by Heller). 
J^^ 6. Jh a fluid ttate, of whicli two ca««8 are repoiied by Dr. C. 

Hettaabeiroer. 
^^g Wo have Blr(^ady diseaBsod the sutject of cliylr>nB urine, and 
^^BUTO referred to the aitmixttire of oil, butler« and milbt nith 
^Ibis secretion. The whole qaeatiun of fatly naiter, ta it 
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occur* inolcsed in cells, is s very loterestiog one, and well 
worth; of oar nUonlion. I hare examined several specituens 
of fMty ninttcr, obtiuned from various iitru(!lnre& io n slate of 
fatty degeneration ; and the eliu-aclers of Die fat, at least id 
some importatit particulurs, aiti the same in all. 

Choletterine in Urine : Compotition ((f Fatty Matter patted 
m Cusfi of Falttf Digettffration of the Kidtity. SnmB yeari 
ago (1650), vlicu exoiuiaiog the fatty raatttir which acciuua- 
latce ia the epithelial oella jias&ed iit the urino iu grout oumUr 
in oases of fatly degcncrauou of the kidney.. I vas Rnrprised to 
find tlial it oootftlned a considerable quantity of cliolesteriiie. 
The ooly oases in whicli cholestenoe aeems to have heee 
rieioctcd in orine, ore those which are referred to in Simon's 
ChemUtry. Gmelio is said to have found cbotesterine in the 
urine in a casa in nrhich the floir of bile waa impeded ; aud 
Miiller twica d«!.B<;ttU it iu kitiMlein, the film which riseB to Ibe 
Kitr&oe of the urine of pregnant "tronicn, and cnntains some- 
times mneh fatty matter. (Caaper's WocUemehr.^ Jan. 11— IS, 
l&lfl ; quoted in Fran^ Simoa'a Animal Chemiitry, voL ii, pp. 
i)l\i, SH^.) li is nut KlBt^d, howevEtr, in these cases, if the] 
crystalline form of the cr.vstjUs was made out. 

Other authorities, among whom h Lchmann, state that oho- 
Icsletine has not been deteoiud iu uriuo. 

Tbo firBt case which I examined was that of John Byin, a 
patient in King's College Hospital in 18S0, under the care of 
Dr. Todd. Tbe nrine was pale, of acid reaouon; specific 
gravity 10:20, and contained nlbnmen. The pale flocottlent 
depoKiL oonsiiited principally of fat cells. 

The depesit from upwards of seven gallons of arine was col- 
loeted iipen a Alter. It was dried over a water-bath, and di- 
gested iu a mixture of sJcohot and other. The solution vi£ 
filtered, iicJ after heiog concentrated ly evnporatiou, was 
allowed to eo<>l. Cry^ala of cholesterine were formed in con- 
aideralile DuniL.r. Those were subjected to microscopical ai-l 
amiuation. The fatty matter in this ease was found to he 
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compoiied of st Ies<it three distinct farms oF fat ; but io conae- 

qaenoo of the very ruioII qnantity obtainert for obsignation, it 
was Dot po^sdble to exartioo their characters very rainutaly. 
The dL-posit from tKiK urine contained — 

1. A dark brown ftU. in vary small qnontit}', whlcb. woe Holiiblo 
in ether, bat insolable in hot and cold alcoboL 

2. A light brown saponiftfthlo fnt, solnblts in bot bat inso- 
liible in cold alcohol. 

3. A cousideruble quitntity of pure ehoUgterine, wbioh ori- 
ginally exiaced iu the iirino dissolved in the other fata. 

The next cose of fatty degeDeration of the kidney ftDbmitt«d 
to exuminatioQ was that of a luaa named TicdoiuuD, also a 
patient of Ur. Todd'a, in King's College IJospiial. The case 
18 published in Br. Todd's Clinical Lechires (Case ItJT). See 
also Archivet of Medicine, vol. i, page 8. The fetty matter 
obtained from twenty-four pints or urine weighed oaly -17 
gtaiuK, but from bbin a great nitmlmr of {jrymtalH of choles* 
teriue were obtained by extraction wilb aluohol. 

The deposit of the urioe of m third catie of fatty degeneration 
of the kidney hiiH heiHD nnbraitted to exatnioatinn, ami cholea- 
terioe baa been diacovered tu ibis iontance aUo. 

Id one ease in which the deposit bad been kept for iwme 
time in a preservative ficid oonsiaiiofi of wood-napbiha, crea- 
90te, and water, the cholceicrine had separated from ibe other 
coDslitaentf of the oil-globa]e», io the form of rbomboidal 
Ubieta. 

The fatty matter deposited in the kidney in thene on«e8 also 
oontaios a largt* proportion of pboleflt^rine ; and 1 have detected 
tfae preset^ce of (jholesleriue in the fatly mailer of so many 
oi^gana in a slate of fatty di-gennration, aa to ^uKtify the con- 
clusioo that thtt formntitin of tliia ftubatance tfr iotimately C0D< 
oeeted witb Lbe changes taking |i1ace in tliiti morbid procei^s. 

Wben cbolcsterinu occnrt in the uriuu, it is u]wa}'« diitsolved 
iu otlier fatty matters, ro tbat \t» proHeuce cautiot be detected 
except by extraction willi alcohol oud sabscqucnt cr>-ataUis«> 
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lion. It forms ft pari of tbo consUtueiils of tbe mionte fat- 
globuk'9 cuDtaiDei] in tbe epillielial cells And casts of Uim 
uriDtferous tubc5, vhich J^r. Johnson bus prored to be so oba- 
looteristic oC this form of kidocj-disease. 

Surprise haa aTteo heea excited by observing that oil-glo- 
bules pnHs^e'I in tbe arine in these teases, Hink to the bottom 
of tbe Tessel, when we nhould expect rather to fiud tbe falty 
matter risiog lo tba surface by reuon of its lightness. Tbst 
thd Dull-wall» and custH ure not the sola ouuse of ibti subsi- 
denoQ, is proved ty ihu fact Lbat individual oil-globnles, qniie 
free from these structures, arc fr&qaently foiiod at the bottom 
of the vessel with the deposit. This subsidence is probablrin 
some measure duo to the qauitity of the choleate-rine uatt>rii>g 
into lUe compositlou or tlie fatly mftttnr. CryatalH of oboleS' 
terine sick in tluids of a spccifio gravity even aome degrees 
above WW. 

I have not been alio to detect cholcstcrino in tho urine in 
aoy other morbid condiUon than in that nbove referred lo. 
Although I have at present only searched for it in foor caaea of 
fatty degeneratioD, in conRcqucnco of tho ditticuliy of obtuning 
suflicieoc quantity of the deposit lo work upon, the drcum* 
stances which I have enumerated render it very probable that 
it is a oontttitnent of the fatty matter prettent in the urine in all 
cases of fatty degeneratioE of the kidney. 

I shall have occ;»8iun tu de^unbfl ekewhere the chanutten of 
the fatty matter present in inbtr tissuoa in a state of fatty dege- 
neratiim ; but I may remark here Uiat chulcstorine is a very 
constcmt constituent, and I have detected it hi the large cells 
{granular corjjuacfcs) containing oil-globules, which are abtm- 
dant in the tluld ut ovarian droptt^, and aometimct in hydroeeh, 
asd in that fouud in cysts generally;* in similar ceils, which 



* Tliri t>Qi31<!* ilmnribnil m ffranular ctirpuwlfJi, itifinminatitm j/tolmlf*, com- 
jKiinil i/niniilitT enllt, e3:i/iiatloK eorpwrUf, uiil known by tiifattr iii)TD«a. ara 
rcaUy e>:<i<>t>iiHa>l "f n niimbnr nf mitiiiiti uii-g-lnljiiles, B^ragAtntl togatbor Id 
tbe ^rm uf ov^lKTiMl niiiKa whicli iintauOpiiuonUy beoomei iiiraaudwlTJi 
fttbuuiiaoiia miilli-r, r^^Kauilitliig a c-ell-mill; bill I LdWve ihat UHiiaDy tbe 
Blbumliiatia miil'irlu] JK tlDi>oiiit*NluiUi tha uil-HlobuIvs, au<i UitirttforB Thu 
aa true ouToIapa or <fU-iratt ttsiuU. 
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are commoo 'm sputum, and are deriTed from tbe surface of 
thu mncoiin tnembranr! nf ihe hroDc^itRl tabes; in tliu cells 
whJch are frequently very numorous about the smalt arteritt of 
the brain in cases of white toftening^ \n tliose fooiid in obsh 
of the ao-e&lled/atfy Aegentratiou of tju placenlat and in other 
situations. 

KietUin, Of this peculiar substance I can give j-ou no very 
saibfictory account. Some yean ctince, numeroax ubHtirvalions 
were made by Kaaclin, and repeated by Dr. Guiding Bird and 
soveral oiber observers, with the view of ascprlaininK if ihera 
was any foundation fur tho statement that, ia pregnant voaaen, 
certain elements of the milk fouad their way into the tirine, 
and, after the Upso of a short timo (twenty four bonrs to five 
or six (lays), a thin pcLIiole coostaUnR of fatty tnatt«r, a snb- 
Btance allied Co caeoin, and cryntaln of triple pbospbatf , formed 
upon Ihe surface. Some went so far um Lo say that the pre- 
lience of this pellicle was snffioicnt to indicate the exintunce of 
the pro^ant Klato. This Htntement has, however, long aiuce 
b»en proved to have no fonndation in actual observation. In 
aome of the cases brought forward by Dr. Oolding Bird, tho 
pellicle was absent; in others, tho pellicle was obnerred; and 
the conclusiuu tit* arrived at waK, tliat in cases in whioh the 
peUicle was formed, it wan duo to iho prcsoncu of ccrtoiu cod- 
Btitucnta of the millt, which, from not escaping from the glaod 
in the n»nal way, had been reabsorbed and separated fhim the 
blood by the kidneys. I have not uufrequently seen a pellicle 
aooiposed of animal matter, in which vibriones and fnngi were 
abundant, and crystals of triple pho>phate formed upon the sur- 
face of Yorioas apecimena of urine which hat) been left to stand 
for a day or two, botb from the mole and from tliu fumale. 
^Vbcthor thiA is exactly the same sort of pellicle as that said to 
form upon tho urine of pre^naut women, I caimot say; but it 
pftssessed the characters usually assigned to the so-calliMl 
kiesteiOi The animal mattei has not been satisfactorily iso- 
lated, and ii lo many caaes undergoing decompoaition. In the 
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Bbseoce of more exuc iaformation, I think we cmn ittAeb no 
iroportance to the prpeenoo of thtii pellicle id the diagnosis of 
proffnftscy. It mny be nbdent iu tlie pregnfttiL state: and il 
ma)' be present in the male, and iu the luumpregnHtcd, an well 
IS in the impregnated female. 

Other Tormt in which Falty Matter oceart in Urint. 

Urotieatith. Dr. F. Uellor reports n very remttrkable c&8e,in 
which smalt concnMioDK. composed of fatty matter, wer« passed 
in the nriae. The patient was a man, twontj-fonr yearv old, 
who RtitTercd IVom Hjinptoms cf Btone in the bladder. Be 
passed ttcveral smiiJl solid bodies^ whioh were found by Dr. 
Heller to con^int of a peculiar form of fatty aubstonre, to which 
ha gave tlie iiame of urotitdalilh. Tha man, whn was trHBtAd 
with aarboiiate of pottutb,got qaito well in a fortnight (quotei) 
in Dr. Oolding Bird'»( work, edited by Dr. Birkett, p. 432 : Hal- 
ler-K Arehiv, 1841, a. 97, ISiO, a. 1). Dr. Moore of Dublin has 
confinnQd HHlkr'n rbservationA on uroHlt^alith. Ho examined 
EipeoiuifiDi of ibis ciirictis substauce, which he recejvt^tl from 
Dr. Boberl Adams of Dublin, and Dr. Little of RHgo (Dublin 
QuarUrty Journal c/ Medical Soience, May 18&4, vol. xvii, 
p. 47:}}. 

Flitid y^llouf Fat. Dr. C. Mcttenhetmer ^res two easeB in 
which largA ^uantitJen of fluid yellow fat were pasKed in the 
urina. The first was a man sufieriog from cancer of the huiga, 
who was taking a tablcspoDuful of oolUiver oil twice a day- 
The second was tbat of a woman who was recovering from 
ficaie inHuonuiaCJon of tbe kidneys, and was taking u mixtore 
composed of benbano and betap. (Arehtv d^t VertinM, B. 1, 
Heft 3.) 

Fatty Matter in Rahhitt' Vritu. Dr. Siegninod fonod i 
qiiantity of faity matter in the uriQQ of rabbits to which cabeb* 
had been givf^n. Tbo excretion of fatty matttr oonlinued as 
long as the cubebs wero adiainlstored. Aft-er death, no morbid 
chsDge VK disooTered. it disapp^ued when the oubebi wore 
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omitteJ, but mppeared vhen they were Bdministered again. 

he sane obserrer also foDuJ that, aUliougli caoihariiles and 
^■beli.'i IrriUted the Icidnuy, thejr did not dimiDisb the propor- 
tlon of area exeret«d. 

ErroneouM Oifurvadom connecltd wttJi the Pretence af Fatty 
Matitr in Urine, MuiiiuroUH other iuHLances, in which fat baa 
bocn said ui havA hefin passed in con^tiderabl? r^iiftntSiy, are on 
record; but there can bo little doubt ibaL, iu maiiy uf these 
oases, the obemica) cbaracters of the aubstaDoe snpposod to bo 
fattj- wore not carefully asceriBined. There is reason to believa 
that the iridfscdDt pellicle, which rraltj conii^u priacipally f>f 
fungi, vibrionDB, and crjetals of triple phosphate, frotn its 
general reiiemhlance to n ttiia Mm of oily maltflr, was tni^tolitfu 
for fat Maojr practitioners have been deceived in cnnqeiju^Dco 
of the ndrnixturo of milk vritli urin^. This is not an uncom- 
mon practice, and vre should Ij« vary careful not to be misled by 
impoaitioDa of this kiud. It is hardly credible what trouble 
some pationta will take to deceive ub; and very often deception 
ia pracliaed and uarried on for & long lime without d«tacUon. 
From not being abla to dbcover any ruoNonahlt: niulive, vru are 
Rometitues too ready to oonclade that oar su><picious are uu> 
founded; and thuR we mny bo led to bt^lieve «la'.(>meQt.<i wbicb 
•re really false, and report caiea apparently of a very excep- 
tional ebaraetcT, vhich only proro that great ingenuity haa 
b*en etnjiloycd for the mere purpose of Imptwing upon ns.* 

In Lecture ix, we shall examine Iho&e ftedimenls which 
1 include nnder tbn head of light and floccnient urinary 
dopovitK. Tbia cIoKs inoludea the different formn of epithelium 
fhiio the urinary pasMgos, spermatozoa, o&sta of the uriniferous 
tubes, and many other bodies wbiob are of great oHoioal impor- 
tance. 



* 1 an mtub laiarMtod la tha qaMUlon of th« rMuinral «r fatir raatur by 

tbeMriOvys; uiil I iltiill bn TC117 inuch nU>t;i^i li> nii; •■■■•• whu oSlI a*nd 1D« 
li|)«etu<Mii or urtae amtKltilnK fatty tnUUrm in »xty oimsual fonu, or rtporta 
of w«U AutlMiiiUottMd roMi. 





LECTURE I.V 

UiuxB IX BisBK-^K. a. Of Light and Fi-occtlbnt Deposits. 
Miumt. Vihrianet. Torutte, ineluiUng the Sugar- t'ungiu 
and PenieUUitti Gfuticum. Harcina. Tric/ivmonaa Vagin*. 
Epithtliumo/thi Geuito-urinary Pattaget, Ureter^ Bladder, 
Urethra, Vayina. Spertttatozoa. Vegetable BodUi r*- 
ttmhliny Spennatotoa. Benzoic Acid, Vcutt of the BenaX 
Tulet. A. Caitt of Mtdivm Diameter, about the one- 
$evenhundredth of an inch. Epithelial Coiti. Cattt am- 
tainijirj Dumb Bells. Oranvlar Epithelial Cattt. CtuU 
eontainim) Oil. Fat-Celts. Crut* eontaining Blood. Ctut$ 
eontainirtg Fh$. B. Caitt of contiderable Diameter, abont 
the nne-jUe'hundredth of an inch. Large iVaxy Cantj. €■ 
Caiit4 of Small Diameter, about the one-tkoatandtk of an 
inch. SituiU iVasy Vastg. Of Catts in a clinical point of 

OEHTLevENi — We have already coDstdered Llie diaraoters of 
tho three claKueH of urinary tle^osii.s, anil wh will now proceed 
to exantina the difr»reDt substances coinpritied in the first 
class, wbich includes light aod Hocculent deposits. Muiy oi 
tliRm uccnp)' a cuui^idorable bulk, altbouyh Lbo Hutaal •j^nuititf 
of muttBT I'DteritiK lutu the formjiLiau of Ibc dopusiL is cxcend- 
inglf small. If dried, one of tho most bulky of these dcpotiitd 
(Irora ail or eigbt ounces of urine would bardl>- weigh half a 
tnaid- 

tl. — FlKST ClJiSS OF UltlNAQY UEPOaiTS. 

ilueui. It li'i>aUh7 nhao be allowed to stand for a few honrs 
after it has been passod, a bulky, tlooculent, aod very trans- 
parent cluud will bo deposited towards the lower pBrt. Upon 
exarainiog this ia the microsi)t)pe, we mq a few d«lioat*ly 
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granolar colls, rather larger tiion n blood- corpnscio, scattered 

FSpariDgly throngb n olear and perfectlv transparoot snbsldDoe. 

I jn wbicli only a ft^w miautc graoalar [lainU; can be detected. 

(a few cellfl of epithelium from the hladder, or from some olhftr 

part iif the arinary muoous inembraiic, arc not UDfreEjUfrnLlj 

net wilJi. Nothing more h obnervijd id tlie mucuit fouad iu 

Vjieallhv urine. Id dii^ease, however, this mucus increases in 

> qoantity, and iarms a thick trauspareat deposit, coDtaioiDg 

namerous cella eimilar to those nhovo referred to, with mnoli 

epitheliuin, the oharai.-rler of which depend* upon the particular 

part of the mncons momhraDe afTected, The characlers of 

juucus arc r«prea«iit«d in Fig. 2i. Little eollectiooB of mucuB, 

. vith imperfectly formeil cdUa, are not iinfreiiueDtly met with In 

ItiriDO. Thefio are generally derived from tiie follicle of the 

ttretbra, or from the prostate. Long ahrcJs of maons-lLke 

material are SDmetimcs formed iu the seminal tnbiiles, and 

escape with the urine, (llliutratiom, Tl. lul, Tig. a.) 




Flg.ftl.— Mootuftnd »aia11 granu1&r cells from tenlilij ai'mc. Tito 
luge cell ti from the lUddar. x SIS. 

The very thick glairy deposit, which is ftcquantly found in 
i nriue in cases of dit^caa'O of tlie bladder, must not he mis- 
taken for jnacQs. TUir consists of pas alteraii bf the aotion of 
carbonate of ammonia nhii^h has been set free In oonsequenco 
of the decompoailion of the urea by the action of some animal 
matter acting upon it as a ferment, after it has left the bladder. 
, In some cases, this change even commences in the bladder 
elf; and the expulsion of the nadd substance often gives 
rise to serious iiiMnvenienoe. When we attempt to draw off 
the urine with a catheter, the instrument becomes completely 
plugged np. Urine of this kind exhibits a highly alkaline 
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leftctioDf tToWas ajrt unmoniscBLl odour, and froqneDtljr fiou- 
tBiDft II AonnhlArftbla dtpoAit of oiT^ilflU of Lho triple or 
aminonittco-taagaesifm plionphaitf, with grauulea of p(ios|>bau 
of Unie. 1 have observed in sereral eases, that when the pas 
cfttnc from bq ab<ice(is in the kidney, or from the pelviti of tba 
IndQey, it was not accompsoied with crystalH of triple phosphate. 
When U 18 Jerived from tba bladder, esrthy salts bk geoeraU; 
prSHtiut. Tliia point should be taken into cooiiiiieraliou hafore 
arriving at a dioKnuni-'* in dunbtful emsea. Li4)uor ammoniie 
and potash exert an action upon piu similar to that of car- 
bonate of ammonia. 

It should, botrever, be bcme in mind that, if ba.-io phosphate 
of node, bs added to nrinp, ammouiu is alwa}'^ set ft-co in conii- 
dorable quantity. Dr. G. 0. Bees suggests thut thu ajsmonis 
is often set free in this manner, and not b^ the decoinposiiion of 
IbouL-ea. The same obHanrer (LtfttF^amiaii Le{!tuK!i, Mad. Gai^ 
\H^l) conjiiiicrs that the alknliuity of the urine in dependent in 
certain casca upon the accretion of a. leirge quiiotity of an alka- 
line iluii IVom the mucous membrane of the bladder. When 
the macons membrane is expOReil, :t iK alwaj^a found lo bn 
moistened by an alkaline Huid. When tiritated, a quantity 
more than su^cient to neutralise the acidity of the urine ii 
poured out. Dr. Bees exphiiDH the fact, that tba acid reaction 
of urine Dot unfi-Dquently beaomes muro intonec afi^ ^ving 
alkalios, by supposing that tho alkali alluyf the irritable statd 
of Uie mucosa membrane, which in vonsequonoe secretes less 
of tho alkaline tluid. In injuries to the epine, the beoeficial 
action of alkalies is explniued by supposiug that the muix>UA 
memliane retiuires a grealer iiuanlity of alkuli to protect it 
than iu health. Still it it> difficult to HHHooiata thin explanation 
witli the fact that healthy urine is aitccyt acid. If a aUgbC 
exoGSft of this uaturul ai^id rmlly etuluogered the integrity of 
the muooua mcmbiaae, by exciting tho secreliuU uf cxocsa of a 
deitructivc nlkaliuo substance, ono is almost forcod to the falsa 
couctusioD that tbe auluol condltioa which cxi.'^l.s ia not so 
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advanligeous to the iodiTidad as the existence of a mucotu 
membnoe adapted to bau: without change the nonstant aotioD 
of an acid fluid would bu. 

Dr. 0. 0. Bcc&, as in well koown, baa aha shown that in many 
uaacs the oriDe is actuall; seoreted alkaline: indet^d.lie was the 
first obeerver who showed " that the dogmu uf tlii: acidity of the 
urine DiAf to a certain extent be regarded aa a taeasure of the 
aoidii; of the Btomacb". 

The mucus which is depoetted from many flpceimcnn of 
urine often contains n great Dumber of oetobedral crystals of 
ozolHle of limt', frt^iioiitly ro very miDntu as to appear, aoder 
a power of two huudrud dinniuteni, like a Dumber of duk 
tMloaro shBp<*d HpolH. Their orystolline form may fae demon* 
Hirated by the use of a vi^ry high power; but tbey may be 
reoognJHed with certainty with a little practice, aa their srjaare 
ahape prosoQts a choracleriittic appearance, with which the eye 
■oon beeomea familiar. They are Insoluble in a aolutioD of 
potAsh, and also in iiLrong acetio add. These crystals are 
oommutilj uul deposited until afWr Lhu urine huM left thu 
bladder ; atid if it ha aliovGd te staud for a Jonger pericxl, they 
frequently undergo a great inurtase in size. Fragmenta of 
hair, small portions of cotton Hbre, and other substances of 
accidental presence, are not anfreqentty encrof^ed with them. 

Vibrionei. After urine vontaioing a liitle epittielium or 
other animal matter has been allowed to stind for some 
lime, nnmi>mu!i elongatf>d bodie!!, varying ninch in laogth 
and poAsesisitig active movemeots, are developed in iu Tbese 
little bodies appear as umple lines under a magnifying- power 
of two hundred diamelerH ; but, by aaieful focutiiiiug, under out* 
of five hundred or six liundr»d diamelen, the lon^e^t of Uipm 
are seen to consiiit of fiUtuenta with numerous transverse 
Uoea, iodieatiog a simllarily of structure with some of the 
lowac TagetAhles. They somfltinies very closely resemble one 
cf tho alga ordinarily found in the mouth.. Most obHerveni 
agree as to tiie vegetable natore of the bodies io question ; bnt 
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I>r. Hft?i«all has rPCtenLly arriTed u tbe oonotusion that they 
are aiiimal, uid tbat the movcnidnts ore volouUi? (I^nc^l, 
Not. lULli, 1^^). Ihat Uio movements are not morely mole- 
calor, is quite oertftin ; bnt H seems tn me that mneh stronger 
Qvulcnce of the uiimal Datare of thd ribriooes ia required thui 
is afforded by lbs oharaoter of their moTemente, before ve are 
jnstifleit in regarding Uiem ns animatH. As invesLigatian pro- 
ceeds, the coDdosion that raan; fortns, which were considered 
Bnimii, are really of a vegetable nature, U more frequently 
forced upon as than that organisms hitherto held to be 
vegetable, muftt really be regarded as ODimol. Xhcre in liule 
to bo gaiaed by attempts to draw an arbitrary hoc between tbe 
lowest classes of the animal and vegetable kiogdom. 

These vegetable orguiisras are seoa as minute lines noder 
the roicrosoope ; and they oodergo very aottva movementfl, tlie 
longer ones twiatJtig about in a serpentins manner. They are 
someliinea developed in iirino bcfjrti it has left the bladder, 
and always occur in decoiupasiiig urine. 

Other organism? nre fcoquently met with in urine. Nu- 
merous forma of animalcules, ona of which X)t. Ilassall in- 
cludes in the genua bodo {bodo wrinarius)^ are aluo obaenred in 
variaoB spccimcDS of urine. It is probable that many of these 
forms merely indicate dilluront stages of exisleoce of one 
apeciea. 

Torula, inciudinp the Sugar Fungut and FcialeiUum Glau- 
cum. Certain forms of vegetable fungi or toorulie ore developed 
in urine after it has been standing for some time. Tbe period 
which elapses before the appearance of the fungi, and vha par- 
ticnlar apeoiea which is developed, varj- much in differeul 
specimeos of urine, and in diflTerent aa^cs of disease, lo dia- 
betes, torulffi are often dHveluped in quantity very aoon (withia 
a few hours) afl^r tbe uritie has been passed ; and their growth 
at this early period leadu the observer to Kuspeot the presence 
of angar, which must ha coufirnied by tha application of che- 
mical testa, (Lecture v.) DifTereol fonuB of fungi are repr«- 
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" Bentad ia tha IlluMtfatiom, PL xix. Figs. 1 to 7 ; PI. xxi, Fig. 
C ; PL xxjii. Figs. 2, ». 4, &. 

Dr.Haasall ti8« communicBted a raoKtinterestiDg paper apon 
the derelopment of torulie in tlm urine, to the Ro^fil Medical 
and Cbirur^ical Society, wbiob will be fuuuil iu tliu volume of 
Transactiong foi I8&3. Br. Hassall arrives at the conclusion 
that tliere is a species of fungus whiuh ia devdop^d in spm- 
mms of urioe, coutftining evea very tninulc traces uf sugar, 
wbidh ma; bo looked upon as cboraotoristic of tha prcsdiice of 
this sabetance, as it occurs ia no oilier condition of the urine. 
This is the sugar fuogus; bat most observers are agreed that 
tho oliwootcrB of the fungus ai-* by no moojiH sufficiently con- 
stant to onnblo us to conclude as to the presence or absttnce of 
sugar in the urine. The sugar fungus in diabc-tic unne is 
idpnticai with the yeast plant. 

Beside*) the sugar fungus, hovpvor, thero in aDother species 
vhieh is very comnionly mt^t with in acid urine containing 
albumen, if exposed to Ibe air. This is the PeniciUum glaaciuof 
the same fungtut which is devclopeil in the lactic &a\d let- 
lueutaUon. This ^tpecies is represented in the Itlustrattontf 

,Pl.xJi, Figs. 1,1, 5. 

The microsoopical characters of the fungi in different Bpeci- 

' meoa of urine vary considerably ; but, as Dr. Hassall baa 
staled, theFte difTdrcnces depond not upon the exinLance of 
setsral distinct npecias of plants, but rntlier upon the stage of 
development which the fungus has reached. Thus, in some 
apeoitneos of urine, the growth of the fungue 'm arretted at the 
sporule stage; in nnother, not nntil a thalluu ia formed; siid in 
& third, it goes on uniil aerial rrucliflcatiim takes plact>, and 
new spores are d«>vclopf>d. The degree of acidity of the urine, 
end the length of time during which it has been exposed to the 
air. appear to dclermiue, in great mcttsuro, the stage of deve- 
lopniout which the fungus allaina. Dutrochct long ago stated 
ihut an acid reaction and albumen are necessary for the deve* 
lopmenl of peniciUum ; fcnt Dr. Hasiall, lo some more exteatlml 
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ezpenments, proved th»t the frmgns often eppoftred in acid 
nrine vrbioh oootaioed no albiunen ; kihI I hare fircqnetitly 
abflenred Ibc Bamti poiiil mjself. 

The peoicillam glaacnni, as well an the nagar ftm^as, may b« 
met with in saccbarioe nrine, because all the neflessary oonili- 
tioDs far iu devulopment may he present, namely, exposure to 
air, an acid liquid, and a corULio qaaotity of nitrof^aoous 
mauer. 3Jr. HoffmaQ of Margate showed that the aporea of 
peniciUum wonld, under fa?oumble circamstaucea, gire rise to 
the dtivelopracat of the bugar fiuigtis. 

From a carerut consideration of thia qaostion, then, I think 
We may caocliide thai, although well defined diSerences may 
be taado out at certain periods of growth of these fungi, peni- 
oillom glaucum and tcnnila oeroTiniai, iC mast be oonnoded that 
thoro arc also forms wbicb coold not be distingtuahedfrom one 
anotber. The lai^e circalu' sporulea of the ragar fangiis are 
distinct ennugli from tliose of pentcillam glant-ntn ; but oval and 
uircuUr Bporules, which cannot easily he distingiiighed, are to 
be obtaicied under certain circamstanoes from eaoh plant. 

Sareino! ore little vegeUible orgatiismB in the form of little 
cnbea, which are from time to time met with in peculiar casM 
tff ohslinate vomiting. Thty have been observed, however, in 
other fluids, and ocoasionalty (lucnr in the urine; but the speci- 
mens which have fallen nnler my notioa in the nrine wera 
smaller than those which I have usually observed in vomit 

Sarclute have boen mot with in ihe urine by Heller, Dr. 
Muckay, Dr. Jobosen, and by myself, under circtiinstanoeii 
which leave no doubt that this vegetable organism is some- 
times developed in urine, I once analysed a specimen ofartite 
oontainmg sarcinGC, which was sent me by my friend Mr.Srowo 
of Liubtleld. It was aoid; epcoiAc gravity, I01d.O. 

Atuili/si» 50. 

Water U59.8 

Solid Matter 47 j2 

Organic Matter .... 37.9 

Fixed Salts . . . . dJ) 
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The speciraoQ vos cuefall<f exaoiined for laotic acid, bat nol a 
trace could bo detected. 

Trichomonat Vagina. Donni some years ago described, 
uuder Ihe name of uicrhomonas TogiDcc, an organiem wbiob be 
constdcrod to he of an RXiimal nature. It consists of n roanded 
oell, with ribratile filoniunte prcvjectlng Crom it, and was found 
Id tie uriDo of females suffering from leuoorrhcBa, KoUiktr 
and Scanzoni hasa eoDflrmed Donne's oLaervations, and have 
detected ih« Iricboinonae in the vagiiml mncii« bulb of im- 
pregnated and of uriiiupri^gnuii;d women. I Imvo never been 
fortunate enough to meet, witb a speciraen of tiiia organism. 

Epitheliam o/tke Qemto-uTtnary Fattagft. The epithelium 
fVum the kidney bus been already described. It is figured ia 
the IlUittraliowf, PI. sxiv, Figs. J, S, 3, 4. The cell* from the 
UTtter arfl of the columnar form, and some are Bjundle-shftped. 
{Iil\utrationt, Plate xxiv, Fig. &,) Id form, and indeed in 
their general appearance, tbese oella much resemble those 
found Id seirrhous tumour. Care must be takeu not to make 
the mistake in cases of suspected caucer of tlie klduey. 
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Fig. 3S.— Epltht^lum trt/ai thn blad^lftr. Many of the )Krsfi en|]» 11a 
npan ilie summit at llii: culupiwtr >uid i;itud»l« ctiis, ilm! Jcpree- 
■ioiiB £re bCQi] on tbeli under Hurf!u:«. One is Beau iu ibc 
emtra of ILe Atiure. 
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* The ppitheliatn of tho bladder varies mneh in differeal 
parts of the organ. In the ftmdns, there is much colamntr 
epithelium mixed wiih I&rge oval cells : whereas. In that ptit 
termed the trigone, large ond slightly flnttened cells, with a 
very disttnct nudeas and nncteolus, are most abnndADt. 
ColinDnar epiUielimn appears to line the macgua foUideSf 
while the seal; lien on the nnrface of Uic mucons membrnne 
betweeo them. Vurions forms of bladder-epilhelinm are 
zeprescoted in Fig. 2ft. 

The opitihelial cells of the urethra arc, far tho mnnt part, of 
the columnar foi-ra ; but n.ixed with this there is also a good 
deal of sculy e[fi(.h(^lium. Towards the onfloe, the epithdJazD 
13 nlmorit cntin:Iy of the scaly variL'ty. 

The larp;o celU of scaly epithelium, so commonlj' met with 
in the urine of remoles, and derived from the vagina, ace 
represented in Fig. 20. Thoy vary, however, maoh in aixe aad 
form, aud are sometimes very irregular in shape, with anorcn 
ragged edges. 






X3)6 

Fig. 26. — TueinaJ epithoUnm from urlna. 

Sperviatosaa. The urine should be examioed for sperraa- 
tMOft as soon as possible after il has been passed, as they often 
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adergo change rapidly. Tbey may bo distinguisbod with a 
over of about two hundred diameieis; but, ualesa tho eye U 
Diliar with thorn, it is better to employ one of from four 
handred to five Iiandrod. 

Spenofito^oa often form, with the mucus t>om tho seminiJ 
tnbuleSr whitish docQuli, whiob ore suspended in tlie urine. 
Tbey may, howerer, sink to the bottom, forming a deposit 
invtaiblo to the UEUdod eye. 
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Fls^ 37.— SpaniuCozoft from nrloB. X 21S. 

You will aomotimos be collod upon to examine stains upon 
linoD, or tho Tagincd mucus, iu oauos of suspected rnpo. Such 

. invAstigatJon must be undertaken with tbe greatest caro; 
Dd you must not express a positive opinion if yon bnve tho 
slightest doubt as to the nature of tha bodies in question ; 
neither ehould you draw a ooQclnsion from the preaonce of one 
body like a spermatozooO) nor from supposod frngiaents of 
rlheir bodies. Fragments of oottou or linen eometimea nssnms 
ns very like those of spermatozoa. Tiie mucus in wbiah 
they are suspected to bu present ms-y bo remoisLifnud with dii;- 
tilled water, witliout tho forms being destroyed. For cones in 
which spurmatcizoa ware liefcected, see Archives of Medicine, 
?ol. i, pp. 48, 13U ; Htustratiofts^ VI. xxi. Fig. 2. 

Spermatozoa are nut imcomiuonly found in the unna in 
health. It is only wlien their app^^arauco is coustaat, aoJ 
Bocompaniod with other more important symptoms, that tho 
praotitioner is justified in interfering. Let me impress upoa 
you the importance of exorcisiug tbe greatest caution io these 
caaes ; for the mere allusion to the condition may do mora 
harm to the patient's mind tbau can be couoterbalancod by tbe 
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good prodnodd b; ntediul treatmetit. The oeea&ional preseDoe 
of spermttoxM in oHuc musl aot Iw looked npon. io iMelf, m 
eiidenoo of that conditioD to which the name of tpenuatorrlvia 
hat been applied — % term which I am sorrf to employ at all. 
aad which, I ihiuk. ought to bo abuUsbod altogether. 

Vegetable Budiet rttemblins Spermatozoa. The only Btnio- 
tnre occurring in orino, or of rouat origin, nt all liable to be 
mistakea for Bpcrmatozoa, us for as I am aware, are a form of 
vegetable growth which I hare only once met with, in a spcd- 
men of urino kindly sent to me by my friend Mr. Mastani of 
Ftickham Bje. Mt. C. Iloborts of St. George's Hosfital has 
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Fig. 38.— Dodi»» »«Tj closply respmlilinK spnni»l«««, bat probably 
i>r ■ vegeublo uutuie. TUd oue marked a ««tpN]illy resunbUs a 

taken Tery careful notes of the case. Some of the bodies io 
qnestion very closely resembled spermatozoa ; bot their ims 
nature was ascertained by noticing the cbaractera of maiif 
other Bpecimene of the Tsgetable growth. (Fig. ^8.) An 
account of this case ia given in the AnH\)s% of Uedicine, toI. i, 
p. 2S1. 
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Carts or thb Ubikifsiioub Tcbss. 

CatU of tha Jienal Tubft are seldom fonnd vnTnixed vilh 

other deposits. Frequentlr they are BPcompanied witli mocU 
epithelium, and in many cases Tblood-glaboleg are present in 
eoDsiderable ndmb'er. Occasionally, boweTOT, we meet with a 
transparent ant) scarcely visible deposit, conHtatiag «iilijoIy of 
casts. The connexion between different renal disease? and 
the prt!B«nce of ca«ts in the urine has b«eQ denic>u»Lra.ted 
most dan clutji rely hy Dr. Johnaoa ; aod for extended iDfoTTOa- 
tion on this fiubjeirt, I mnat refer yon to hifl well knowo work 
Or Diseases of tht Kidney. 1 sbdl here only aUempt to draw 
your attention to tli^ microaeopical characters of tbose forms of 
ca<tl8 wliich you are moet likely to meet with iu exaniiniilK 
tmne. 

Of casts tliere are Beveral different forniB, which are to 
some exleDt cboraolerislio of the morbid changes taking place 
in the Btnictuic of tbo kidooy. At tbo same time, we most not 
express ourselves confidently, if only one or two rasls of a par. 
ticular kind ore found. Thus we may meet with in the deposit 
of the turiae from acnte canex, which completely and perbapa 
rapidly recover, one or two cells containing oil, and one or two 
casts contaJniDg & few oil-globutcs ; but wo must nnt, frnm the 
preienoe of these, be led into the error of coneludinj^' that the 
ease Ia neeeasarily ono of fatty degeneration of the kidney. 
If, however, there were numerous eelU and casta containiDg ollf 
BDefa au infereDco would undoubtedly be correct We munt 
not expect to find in one case epithelial catti alone, in anotber 
granular catU alone, in a third /atty casts alone, in a fonrth 
none bat large tcaxy eatttt and so on ; but we must be pn-pared 
to meet with aeverol varieties in one naae, and muHt ground our 
opinion in great measure apoo the relative number of any par- 
ticular kind of cast, and upon the vircumstanue of other 
deposits being aasociated with the casts. For instance, tiia 
fresence of ntie acid orystala and blood-oorpuEcles would 
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lenfler it very probable that the com wm toute, and of ihort 
duratiQD. The ab»enoe of these depos'its, and ilie presenoe of 
■ number of gnnttlar or perfectly- transparent casts, vhioli can 
only Le seen when Uie greater part of tlie light is vul off from 
the field of the niioroscopQ, or the exihtence of a number of oiU 
eatU, render it certmn that the case is chronic. The former 
woald indicate that the kidney vas becoming small and cou- 
trietcd, vhUe the tatter varietf of easts oocors wbea it is often 
of large size and fatty. Suoh examples might be multiplied, 
"When we couBidor l)ow very namerons the seoretiDg tubes of 
the kidney are, ve canoot feel <3arpriRed that a ditfereot coudilioa 
should exist in certain canes, in dilTerent tobes, at the BMOe 
time; and, from careful post morlem examioations, we know 
that very different morbid appearaticos are olWu seen in dif< 
fereot parts of tbs cortical portion of one kidney. It is not 
liifBcnlt, tliereforo, to Account for the fact of the presence of 
casts difTtiriog much in theii diameter and oharacteia in the 
lame tipooimcn of urine. 

As baa been shown , the east varies In dlamoter with tbat of 
the canal of tlie urlniferouit Lobe ; but probtibly, after its 
formalion, it ouDtrocts tili^htly, and in coasoqucnco it readily 
paaijes from ths tube, and escapes into the urine. If the 
epithelial layer on the basement membrane of tbe tube bo of 
its ordinary tbickness, we shall have a cast of medium biee. 
If the ceils b4; cnlargpil, and adhere firmly to the basement 
membrane, tha CHat will be fine and narrow ; while, on the 
other hand, if the tubee be entirely stripped of epithelium, the 
basement mt^mbraQB alone remaining, tlio diameter of the cast 
will be oonsidErable. lo liBHiiriblng the difTereot varieties of 
easts, it will be convenient to divide them into three olaesos, 
according to tlieir diitraeter. 

You will l^ntl Dumurous Qgnres of thu variuas furros of oasts 
in the UUutrationt of the UriM. Utinaiy D£poaiti,and Catculi^ 
Plates xiv, xv, xvi, xvii, and xviii. These figures have been 
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tncei, from tlie ol^eots ooder examination, upon the stone 
from wliici] the plates have beea printed. 

The first dasH of ca-sla, which is by far the largest, will in- 
clude citsts of niodinm size ; the second, those o( aon&idorablu 
diATDOtcr; nnd the third mil comprehend the smallest oasts 
that Are met vich. 

A. C'lstti (if vifdium diameter, about the l-TftOlfc of cm inch. 
I. Epithelial casta. 

3. Pale and sUgbtly graDoIor costfj, with or vilhout a 
little epitheliatD, or epithelial dtbria, 

3. Granular casts, conaistiiig entirelj of disintegrated epi> 
thelinm. 

4. Casts contaiuing pns or blood. 
6. CastB containing oil. 

B. Caaa the diameter of loh^ch is ahmit tft« I-SOOtft of an 

inch. 

1. Large transparoQt " waxy easts". 

2. Lai:ge and darkly granular «ast3. 

C. Ca$t» the diameter of mhiek it about l-lOCOth of an inch. 

Small waxy casts. 

A. Caat*of Medium Diameter. 

Epithelial Catti ore met with io great niimbfirin coses of 
j acute mphritig; and their prcseniie is generally acctMnpanied 
I vith a cousicl^rahle deposit of uric acid, and also with much 
I free epithelium and epithelial ^^brijt. Tfiene casts often cod- 
tain many perfect celU of renal epithelium, and not unfrc* 
quently hlood-gbliules are e^ntangled id them. {Zlhatrationt, 
I PI. xiv, rig. 1 ; PL xv. Fig. 1 o.) 

Besides these costs, bowever, Bome of the larger casta, com. 
prehondod in the second class, may often be ohaerved; anil 
these hare, aa Lr. Jobasoa states^ " a wax-like appearance"; 
or thoy may be dark and gratnilar, or part of Uie cast may be 
so highly granular as to be ciuite opaiiue, while in another por- 
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tiOD it rnaj bo perreetl; ctear and transpareDt. SometJmea alao 
a few or the smaU " waxy eaata" ma; be obserrccl, and rnrely a 
few or the cells may be foand to contain veil defined oil* 
globules. 

Ca*tM containins Dumb-Bills. In tlie urine of a patient 
BolTeriDg from ohotem, after eighteen boors supprc&sioD of 
urine, I found a trace of albomoo, with Botno very tmnspftrent 
casts eDt&nt,'UDg dumb-beill orysudn of oxalata of time. (Itlat' 
tratione, PI. xii, Fig. 1.) O&tobedral crystals of osalate were 
also present in tlie urine; but none were to be neon in the 
easts. 

Crystals rit triple pbospbate and octobedra of oxalate of lime 
are aometiraea met with in cjwts. Not uufreqncntly perfectly 
dark casts are obKervcil. Th(> opaigue appearance is due to the 
presence of urate of soila, which is proved by tbo fuct of the 
casts becoming perfectly transparent upon applying a gentle 
heat to the elide upon which the apecimen is placed. {II- 
hutratiom, PI. xiv, Fig. 4.) These casts appear vrbite by re- 
Secti^d light. 

In cbrcnic nephritiSf a considerable number of " granular 
epUholiftl costs", of medium diameter, will ba present in the 
«arly stage of the diitease. In the necond stage, the granular 
oasts become more abundant, aui often form a wbite deposit 
at the bottom t>f the vessel. 

Dr. JohmoD says that, in the third Btage, there may bo on 
abondant deposit composed of granular casts and disintagnt«d 
epilhelinm ; or secondly, tbe granular oasts may be mixed with 
large waxy casts, with a sharp and well defined outline ; or 
thirdly, the wnxy caatB may bo in small number, and mixed 
with a few granular cattle and dieiDtegrated epithelium. Casts 
from a case of obiouie nephritis ore represented in tbo IHtu- 
trationa, PI. xv, Fig. 3 ; Fl. xvii. 

Castg cotitainitig OH. In that condition of the kidney 
termed *' fatty degeneration", the pale albuminous urine fn- 
quently coDtaifis a numbu of casts which appear to be made 
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np of oil-globulen, or compoKod of cells coDUitiing utt. tn 
lululu recoverittg (rotn acute uepliriUi«, it is nol uiiconitnuu to 
find a few oil>purticles in llifl cants, and cells cramniefl with 
■mall oil-j^lobules doatiug in tlid aurrouadiug tluid ; but at tbo 
same time, if there be a grenter Dumber of griiDular or epi- 
thetia] casts, the presence of the oil neeil not exoito any appro- 
henaion fur the patient's safely. If, however, on the other 
band, the oil catiis increase wtiilu ih& other cEi»ta (iiminish in 
nnrober, we should probably Hnd that the caso would boc^tne 
ona of ooaflrmed fatty degeneration. Tiie composition of the 
oil in these cBse-s has been alluded to. i^See i^insirction*. PI. 
XTtii, Figs. 1 and 2.) 

Fat-CelU. Besides, the ecfmrrence of futty inalter in casts^ 
and in cells entaagled in casts, it is v^ry commonly met with 
in celbt, in the urine ; and oocaeionally these cells are present 
without any oasts. They coinsist usually of epithelial cells of 
the kidney, enlarged and gorged with oil. Sometimes they 
contain a few oil-slobules, which are well defined^ and are 
seen to he distinct from each ofher; while, in oLiier instances, 
the globoles are very loiDute, and bo crowded together that the 
cell appears perfectly opaqne and dnrk, resembling tlo ao-calk-d 
inflammfttory globules. Aitliough I use the term cell, it is not 
poHnihle in mKQy caxus to dti'inonslrKle the exiMleniie of a cell- 
tealL Occasion ally, cells containing oil-globnleB taay he de- 
rived from Bonie other part of the mucous tiurfuce of the 
nrinary pusangf-n. I h&ve seen epithelial cell?, and collectioDS 
of oil-glubnles wliich hare been removed fmm the membranous 
portion of the urethra. It is therefore important to bear in 
mind that ceilts containing oil-globuleii are occasionally met 
with in casm where the kidneys «r© not diseased, 

Cfutg eoittainiriff Blood-Ghbulee are not unfrequently met 
with in the deposit of the urin>e in acute uepliritis. They are 
usually of medium size, and often contain a certain quantity of 
efnthelium. {lUustratiom, PL xv. Fig. 1 b.) 

Put is very rarely found tn casta, although some cells agree- 
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ing in ehaxaet«r with the pui.globu!«, in Uie development of 
two or tliree little circular boiltes in liie cenire when acted od 
bj Hcetic acid, are not norreqaentlj obiiervfld. Coses in whioh 
the urias exhibiui tiieso characters ar« generally acat«, and 
terminato fatally in a short time. A benntifal specimen of 
the nrioar)- deposit in one of these rapidly fatal eases in rupre- 
fiontecl in Plate ivi of tbo lUnttratiom. At tho same lime,! 
have aeen two or three instances oooarring in children where 
these oasts and oells were most abnndant, whioh haTe com- 
pletely recovered. 



B. Catt» of eonMidtrahl£ Diameter. 

The large waxy ca$ls, of aboat the one-Hve-handredth of an 
inch in diameter, are obviously derived fbsm tubes which have 
been entirely stripped of epithelium ; for under no other dr- 
cumetances could casta of thLj diumcter be formed. They are 
often mot with lo amall qaaiitity in the urioQ oC acuta denqua- 
TD&cive nephritifi ; hnt when present in Tery largft qnautity, a 
condition of kiduey to wbich Dr. Jolingou has given the name 
of ''waxy deganeratioD", from the peculiar glistecing appear- 
ance of the sabBiancc with which the tubes are Clled.hi present. 
Large waxy oasts ace reprotiontod in the lUitstrationtj PI. xri, 
a and b. 

In some cases, at least, it is certain that these oasts of large 
diametar are formed in the lower part of the straight portions 
of the urinlferoQs tabes where these oro very wide. Often it is 
evidtiut that tbo material in deposited in successive layera. In 
fig. ^&y at h, Iwo saah ciLstB arc represented. Althongb id some 
eases the oonvoLuted portion of ihe uriniferouH tube ia wide 
enougll to admit of the formation of one of the^e large waxy 
casts, I hare never Been an instauce where the iuIk-h between 
the DOrtii'Hl and modullarj portion of tho kidooy were largo 
enough to permi: tbem to pass through. There is ovidence 
that much of the material is in some oases deposited iu the 
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lover straight portion of the nriniferoiis tobM, {lUtutratiotu, 
p. aO i Archives o/Medicitu, ToJ. i, p. 303.) 




Pig. Sn— «?. Larse trnDBporant wmj? cieI, The other Iwn figure, I, 
Teiiroaent ruu vhlch linvd ri*nrived n rtppoall rpoD Llieir ouur 
BDTJkce iIiiHtK t!t«Jr dftncint from tbo hlilnpy, ptabbbly Iil Uis 
BtnlgbL parUoa of ihe iinulTaruuii LubtiK. x Hff- 

C. Coitt of small Diameter, 

Tbo imnall waxy casta, on the other hand, are derired firom 

tubes ID -wliiiib the epilhclial lining is entire, and in wbJob 

tbore appears do it^ndwicy for doBquaroation to lalct place — a 

(.Eondition to which lie name of "noji-desguamative nephritis" 
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han b^en applteil. The nrinn in either fonnd ta MDUun no 
deposit wliatevor, alUiongk iilhuminous, or oal; some of Uie 
euiall waxy easia, ool more tbao ODC-thousaQtith of an lacU in 
diaraeier, can be found. In some of tJiese onses, BjraptoniB of 
blood' poittonicig oome »□, and a rapidlj* fatal result occurs. 
The casts have a perfectly smooth and glistening surface, and 
present in the nii<>TO<icope llie ttnme g^noral ai>p«anin<<e a.^ a 
piec9 of the elnntic lamina r>f th^ cornea. (TllujttratiflrUy PL 
xiv. Fig. fi.) It is probable that soniti of these very fine oasts 
come from contracted lubes, and perhaps from tnbea vliioh. 
bavo not attained their full development. 

0/ CiitU in a cUitienl point of uiVif. It is not too mucb to 
say that the treuLmcnt of rsnal disease faas advanced irtthia 
tbe la^tl f^w years more than that of any other class of Jibcases. 
Fri'ciueiitty we are able to pftj most decidedly what ooorso 
Rbould be followed in a given cose ; and wo can indicate 
exactly the conditions vlnch trill retard the prof^ess of the 
malady, and warn the patii^nt of those whJuh would cortainly 
hostftn tbe ext^n^ion of disease. I do not think I have at all 
exaggerated the iroprovoroent which has taken place in tbia 
department of medicine; and when we reflect lliat we possess 
moi^ positive knowleilga of the anatomy and pliyfiiiilngy nf the 
kidney, ami that its morbid changes base been more succass- 
fuUy iuvoMtigntcd tbnn those of other important organs, we rjui 
scarcely help attributing the improved u-oatment to our in. 
creased knowledge, and we have evei-j' encouragement to hope 
that ere long a similar ri^ftuU will bo tjeen as disitinctly in other 
hrauche& of medicine, T anj qoite sure that many iiatieota 
with chronio renal disease are now kept ative, and even enjoy 
life, for many years longer than was postiibtu at a time whca 
tbe exact nature of their malady was not undentood, and vben 
Iba treatment considered right was of a kind which no one, 
knowing anything of the nature of the changes taking place, 
would now tbink of adopting. 

1 do sot propofic to discuss the treatment of tliehe diseases 
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an the present oonrse of l&etnrcs; Ittit let me sa; tlmtf as a 
g^nerjil rtil«,it is xftry simple; Hnd, if j^oi] feel BatisSed of the 
natiirt) DTthe iliseaae. yon trill in maoycasea Rt onod detfrmine 
the right course of treatnaent to ba piimuvd, CRpeoially if yoo 
consiJer carefully tho physiology and patholijgj- at' thB organ. 
But let mo warn j'ob of the danger of making a diaguo^is too 
hastily. If you do not feel quilo &ure you are right in thd 
opinion yoii liavB formed of the oase, do not act aa if the 
diflgnosi^ van decided; for, although the trcBtmout i^i biuiplc, 
the Imnn resulLlng from acting iipan b UToDg view m&ybe irrd< 
parable. The application of cold where warmth is requiredi 
lii6 odEQiaisLration of Btimulaliug diuretics where the kidneys 
require rcat, the abstraction of blood wliere the patient bu^ but 
too little for the requiremeuts ofhie system, may be cai-ried out to 
thd detiiincnt of tho patient, upon a falsu TJew of the naliiro of 
the disease. Your observation of theee oases cannot bo too cx- 
teinded, and yoa should especially stady tho history of tbo dJ8> 
tBue as recorded in many published cases. 1 hope, from these 
ohson'ations, yon will not think I undcrvalne the study of the 
treatment of disease, and infer that I only attach itnportaneB to 
tlie disgnoais of the case ; hut will only couclude, vbut I believe 
cannot be iiii[jreg8ed upaa jou too strongly — that important 
as a Icnowlcdge of various plans of treatment, and of the action 
of various drugs, nndoubtedly ia, it ia of no real use — it is oven 
worse thtm useless — unless the praciitioner poascss that fun- 
damental knowledge of the aottial changes taking place ia 
the T&iiouB organs of the body in health which will alono 
enable him to arrive at a oorroct concln3icii ns to tho nftture of 
a caj^e of di-iease.' 

In the next lecttirf, wo shall eont,idcr the charaelers of the 
second ola3a of depunits, which are characterised by tbc forma- 
tion of a bulky, dens^, opaijue, and often abundant precipitate, 
which »ink» to the bottom of the vessel, leaving a clear or more 



* Ah. ta ili« trejilmcint of litwnata of Iba kliinojr, iha works d{ Dr. George 
\ 3eibnaoa, Dr. BiuUam, aud Ur. Unua Hues, sitoulil bo eoasulled. 
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LECTUBE K. 

Ubxxs ne Dibejlsi:. III. Op Cekse aitd Opaqitt DErosirs. 
Put, Vratei. PhotphaUi, senfrfil characters. Uratei. 
Urinary Deponita aatociated with Vratex. Urates in Vrine, 
Kithovt /oTjnittff a Drpotil: Albumen prfifnt. Analyau 
of TiepfinitM of Vratfg. Pun. Characterg of tht Vrine. 
Tettt for Put. Of the Pretence of Piu in Urine, in a 
CUnieal Poinl of View. Karthy PhoaphaUs. Triple or 
Ammoniaeo-MagneHan Photpltate. TeiU. Phoxphate of 
Litne. Phosphate of Lime, in the f-xrm of SpheruUt and 
Small Dumb IJelli. Peculiar Form of Pbogphate, usually 
regarded aif eotititliat; of Tnjile. Photphate. Oa tht 
CryttaHine Form <^f Pitotphate of Liine. 

in.^SKcosD Ci-Aas OF Ubikabt Depwits. 
OEinxEllEVt — We now conm to tba oansiilaratKin uf tbe 
sMOod class of depoaita, wliicU forms a bulk}', denite, op«qae, 
and often nbundaut {irecipitat^, nbiob bldIls to tlie bottom of 
lh6 vsbmI, leBTiDg ft perfecUj clear^ or mure or less tarbdd, 
superoataDt Huid. 

Pu3, Uratet, Photphatet. Tho most important deposits of 
this fltou are xhoio consistiDg ot urate qf lada, put, and 
garthy photpftate. To \he practiuoncr tfa«»e three deposits 
ara especiaUy interesting; and, as their prMenco io tho nrine 
is obaraeieritiUo of Importjiut morbid nonditioDs difL'riiig 
aidcly in their results from oacb other, whili? the appearance 
of tba deposits to tbe Duked &]'« is very similar, it ie a matter 
oC great iinportaoce tbal the practitioner should be able to 
distinguiith tbcm from eoob other with oertaiDty, and at the 
atm6 time with f&cility. Before cDtering, thetafore, apoa a 

T 
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dotaUei description of these bodies, let me draw j-oor atten- 

lioD to im excoedingl; Biaplo method of distloguisbing tliem. 
Let the clear aoperuataot lluid bo poured otf,and a Utile of the 
dopcsit be traoBferred to a test-tube. Upon the addition of 
•boat half the halk of solauan of potAsh, one of the three fol- . 
lowlnj; points will be noted : — No change will be produced, in J 
which cnno the deposit ooosiits entirely' of pJufxphate, Se- 
condly, the mixture will baourne clear, and verr ttrinffy or 
vUcid, 80 that it oonnot be poured f^om the test-tube in drDps. 
In tbia ciue, we ma; be certain that the deposit consists of 
pui. TbirdI;, the solution of potash may cause tbo mixtare 
to b>i>CDme i:lear, bat not vitioid, iu which csbo urate of toda and 
ammonia enter very largely into the composiuon of tbe 
deposit. Often liquor potassa) gelabini&es tbe mixture, but 
does not render it clear, in which case it is probable that both 
}iU« and phogphates aro present. In any of the above instances, 
crnr conduaitjn m to the uRture of the substance should be 
oontirmed by suiae of the t^'ats presoDtly to be montioned, and 
by microbe DpicaL exammation. 

Urates. From the rosearches of Heinta {Lehrbuch der 
ZoochsmU), it appears that this deposit, usttally termed ttratt 
of ammonia, really coni^iftta prinL'ipally of urate of soda and 
urate of ammoma, with BtBall (juantjlies of -urates of time and 
WMffnegia. It forms the mo^t comoion urinary deposit. Aj 
small quantity of urate is helii in solution in healthy mine | 
and, in slight donmgeraent of cert^n chemical changes goin 
on iu tbu body, it ia often secreted in such quantity as to be^ 
deposited 9oon aftor the nrine is pnssed. Urate of ammoma, 
whfn anifioially prepared, uryatalliaos in delicate ncodlea; bnt 
in this form it is never found in the orino ; for, as Dr. Bence 
JoQos b&s shown, the slightest trace of ohioride of sodium 
causes tlic salt to assume an nmoTphous eharaeter, and in<J 
creases the nolubility of the urate by one-half. Ui-ate of sodftl 
is sometimes found Ic the urine, forming globular masses, 
ft-om different parts of which sharp <;pikes of uric acid projeetw 
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i tbe vine of cUldren, it U rety fluently met with in the 
brm of small sphericnl globules verjr liko ttie crystals of 

carbouate of limn frniu homeV urine ; and these aoim^'ioieH 
uacor in the acIalL Somo of the larguat BXjIierules 1 e\er aavi 




|;aOL— Cnta of aaHn. ttryatuMHel iti aphanilus, Tna tienltli; uiina 
cauoeiimted bjr evitpQr(itii>ii. 

am figiireil in the Arckivea of Medicine, vol. i, p. SW. Soe also 
Illustratioat, Plate viu, Figs, i, b, end 0. lu Fig. 30, ^omu 
aphaniles of nrato of sodu, ohlaiaed by uuncoutratlug boaltby 
mine, are represented. 

Urata Chf soda is not very soluble in cold, but h readily di»- 
solved by a small quantity of witna water; fVom which, how- 
erar. It is dopoailcd as the solutiaa oools. It is raadily die- 
solved by alkalies, aud also by solutioua of alkoUna carbooEiies 
and phonpbatcis. Vave urate Qf soda crystallifl'ds in small 
noioular crystals, which are more or lesa aggregated together. 
In tbis form, it is found in the pasty depoaita formiDg chalk- 
stones in coses of gout. This thick deposit aontains muoh 
vater. In one specimeu [ exaraiaed, tbe solid matter only 
unoonted to 29.9 per cent., and consisted chiefly of urato of 

Dda. 

' Deponts of urateof soda rary very mudb in colour, sometimes 

Occurring aa the whitB or pale " lateritioua depoait" or *' nut-brown 

Mdiment"; while in other cases tba deposit has a pinlc, brown, 

even dark reddish coloar. The amorphous urate is repre- 
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MDlcd in the JUuatrationt, Plate vm, Fig, 1. Upon the addi* 
lion of moderately strong acid<i, the deposit of urate U slowly 
difiBoLvod; bat in a Bhort time a nligliL grimular jireoipilate 
may be observed, which, npon nieroBoopical examinBtioo, is 
foand to consist of rbomboidtkl cri'stals of uric acid. It is not 
nnoommou to meet with spocimOQa of urats il^po<iit which faft- 
oame decompo!;cd after the urine has left tbo bladder, when 
nnmerous crystals of tirio ooid ore deposited. If iirstfi of uu- 
monin bo traatad with nttrio aoid, and, nftor evaporatioii to 
drycewi aiciinoaia be added, the heautifal purple colour, 
owing to the formation of mnrexide, is prodaoed. This re- 
aotion will aovae nnder onr notice when we diactua the charac- 
ters of uric acid. Bulibed with caoatic lime, a perouptibla 
odour of ammonia i» ovoIvbA. 

Urinary Deponti oKociated vith Vratet. This deposit of 
urates is more fi-equently accompanied with oxalate of lime 
than with ouy othei salt. It has been shown that iirattss may be 
readily deoomposed into oxalates alter the nrine has bcon passed. 
The crystals of oxalate are often so minute as readily to 
escape dotccLioa iu the abundant deposit of urate, unless the 
lattor be dissolved by the addition of n few drops of solntion of 
pDtaeh. Triple pftoiphate is not uafrequently met with 
amongt^t the urate, and oocanionally a deposit of phosphate of 
lime has been ohaerved, in which case the roactioD of tbt; 
ttrlno will bu nculrat or oved alkaline. Urate of soda is occa- 
sionally the cause of the dark granular appearance exhibited 
by certain casts, as may be proved by slightly warming the 
deposit^ and then oxamiuing it with the microscope, when llie 
castH will be found to havti become clear. 

Urate* prennt without Jormxvg a Depoiit: Albumrn preitnt. 
Often ibe urate remains suspended m the urine without form- 
ing u visible deposit, and prodnccs a oiiricus opalcsceooe. 
Soraelimes the urine resembles iu appearance the so-called 
chylous urine; bat ita tree nature iti readily made out by the 
applicaUoU of some of thti teats above reftored tc. (Sea elao 
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Chytom Urine.) If olbumen ba present in urine cualuiti- 
ing untes, it wiU not become olear hy heat, or ratber, 
tt will at first clear, bat «ood become turbid again, ia. coq- 
sequence of the prt^cipilaliuD of the albumea. Witb a litlJe 
carp, howpver, in epplyiog the beat, the upper strnttim of 
urine in ibe tecit-tubi> may be made hot enough to coagulate 
tho albumen, the middle stratum being cleared by the solution 
of the urate without the alhumBn beint; thrown down, while in 
tho boiLom of Lhe tube ihe. deposit remaios unt^baQt'^d. Id pur- 
forming thia exporiment, yoii uiust hold the test-tube at lui 
lower part 

Anatyeei of Depositi of UraUs. The urine of a child suffer- 
ing from scsrlolina, with di^lirium and unoonsciou^ncss, con- 
Iftined nn nbimdant ilepottiL of urates. It waa acid; specific 
mtj, 1020. 

Anatytis flO. 

Wat«r 

Solid matter . 
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In a deposit which was composed of roonilad globules, witb 
' small sbarp spicules projecting from them (urio aiAd), I fuuad 
the following constituonui: phosphnta of lime, urnte of soda, 
and other urates. I f^iiud a oODi^iJerable quutitity of tbeae 
sphemlBs in tbo ttrine of a man suttVring from puoumoniR, and 
t they bad the following ahBmiual obaraotGrs. They erhibited dis- 
' tinct evidence of tbe presence of nric acid by the mnrexide test. 
They were soluble ia boiling potoah) irnd when, to the alka- 
line solution, excBKR of tiydruuhloriu aeid wiw added, well de- 
fined crystils of uric aiiid were formed. Upon exposure to a 
red heat, an odour like that of burnt horn ««s exhaled ; anrd, 
after decarbomafltion, a ravKlerate quantity of a white ash re- 
niained, which dis^ulved in acida with ufTerrescenc^ ; and £rora 
I aoelio acid aolutlon a proaipltate was thronn down, apuli 



the addilioD of oxalato of ammonia. I conclndc, therefore, 
that nmle of lime entered into tba forniatJon of tliesa erysUtU. 
Thd quauiity of cryAinls at my digpo^l was far too small to 
inakc a quantitative analysis. 

Pus. The next deposit to ho eoni^deircd is pus. Pn* it 
not found in licoltliy urine, ollbougb it is very frequeoily met 
vnth !□ the urioe of persona p&st the middle period of Ufe 
whose genera) health U good. The changes by which a 
healthy miiuoUB luetDhrane heccmes converted into a pti»- 
formiog surface are not yct^reU undt^rslood; but culotn it i& 
that such a change may tJtlce plaoe without iho cascntial pnr- 
poHCs of tbo mucous membrane being intcrforod willi. The 
portion of the gccitO'-nhDary mucous mcmbrano most fre- 
queDtly affected in this way is nndonbtedly the urethra, and I 
believe, next to this, that cf the ureters and pehis of tbe 
kidney ; while the functions of the bladdnr, as a generftl rule, 
become seriously deranged before its mucous membrane forms 
much pua. To this last staUiment there are, however, ex- 
ceptions. That an euormoos i|uanlily of pas may lie formed 
in the pelvis of llie kiilnpy aud in tbt? iufiindibulft, wiLhoai seri- 
ously intorfering with the gt>neral health of the patient, is a 
fact which has been confirmed by many cases. One I particu* 
larly recollect — a woman in the bospital, about five or six 
years ago, uader Dr. Todd, who for upwards of a twelvemonth 
bad been passing urine a fourth part of the bulk of which con- 
sisted of pus. Thi» patient had not suffered in nutrition nr in 
general health, and aha bad gone throngh her occupation as 
servant as usual. 

Mnch pus la often forined upon the mucous memhniDO of tbe 
vagina, which wiU, of course, be fuund in tbe urine, accompa- 
nied with some of the largo cells of vAgioaL epithelium. Tbo 
urine of men after the age of forty often contains a greatar or 
leas number of pus-oorpQscles— a fact of which 1 was not 
aware until 1 had subjected tbo urino of o great number of 
hospital patients iudisoriminately to oxamiDatioo. In private 
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prAoUoe, the same point U Doticcd very iVscinenlly. It t!i, ia- 
deci, more commoa lo find a few paa-oorpa»cles in the mine 
after this period of life, than to find it free from tliem. This 
fact is important, and shows tbat the eilutenco of pus In the 
nnne roast not, p$r te, be regarded aa ovidenoe of sBrioua 
disease. 

Charactert of ih^ Vriru. Pas gonerallj foroos an opoqae 
ereaiD -coloured dppositj vtiich sinks to tlie lottom of the 
vessel, tlie sttpeniatant iliiid lieing generRU; slightly turbid, 
from the presence of a few pus-globules. The dexioait, how- 
eTcr, readily diUuises itself ugAin hy Agitation. The urine will 
alvaya bo found to contain a little alhuuieQ derived from the 
liquor puns. If, hon~ever, the albumeo exist in iaigc quantity, 
it is prolably derivfid from some other source. If the urioe be 
aUcaline, tho pan in no longer present as a ore&m-colour«d 
deposit, bat exists as a gelatjiious or stringy moast which ad- 
beres firmly to the Bides of the vessel coctoiiiiiig it. It is to 
ibia glairy- mass that the term miictis has been, and evco still 
K, carelessly applied. The viscid, glairy, mucus-like deposit 
arises firom the carbonate of ammonia, set ftee by the dceom- 
position of urea, reacting on tJie pus-globulea in a nmnaer 
aimilar to that tn w]iich potash behaves. The microscopical 
charucter& of the pus-con^usde are clear and well diefincil. 

Teita far I'lis. The tests, lliau, which may be relied upon for 
detecting the presence nfpus in urine, are,thBad(lilioa of solution 
of potash to the deposit ; aud of Ditrio acid, and the applicatiuu of 
liGAt to a portion of the supernatant fluid, ia order to detect the 
presence of albumen. Cases from time to time come under 
notice in vhicb the amount of albumen is vei^ small ; but still 
the QDintity may appear to us to be in tco large a piYtpottion 
to the paa-eella present, to belong ^ulely to the liquor puns. In 

lb ft case, ve ahonld he led to suspect kidney-di;«oaae, and 
should therefore very cai-efuUy search the deposit for coats of thfi 
tabos- 

ilicroteopicat Characters of Pu$, In those coses in which 



th« pus is in too (muUI qnantit; to bfl detected by nhdmicAl 
Usts, wa most rely upon iha luicrosoopie&l exatninfttion of the 
deposit, and the developmoDt of two or three small roao'l 
bodies in the centre of each pus-globule upon the addition of a 
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Pig. &li — riu coffpnftQlea flrom nrln*. 
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FIg> S2.— tHu corpniolbt luud npou b; aoetlt oold. 

drop of acetic acid. Pas globules aln-nya bare a grannUtod 
appearflocfl in tho micros ctipp, and, when freab, eibibit, under 
ordiuar^r magnifying powers^ no 'Wdll defined naoleus ; the ont- 
line is usually diutiDot and circular, but it is tinely crcnated. 
Upon the addiLloa of acetic acid, the globalo increases some- 
what in size, becomes spherical, oTviug to endosmo&is, with a 
smooth Taint outline; and from one to four nearly circalir 
bodies are developed io the centre of each. (Fig. ti'i.) 
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0/ th$ Prt$enee of Put in Uritu in a etiaieat point of r(«w. 
You wilt have gsthcriid fi-om what I hare already i&id, that Uie 
preMOoa of a tew pu^^-eorpnacles in nriae in a fact wliich DMd 
not excite aur ■larm ; that tlie macous metubraDo of Uio 
nietlira in many ooaeR becomes afTdated iu a slight degruo la 
the SAme manner fts some otbt;r mucoua membrGncs; aqcI that 
pns-fiorpusuks are forined iu small aiiiab«r apoo U» aurfacei 
without cauiiing any matorial impainucut of stiueluro or de- 
tangement of function. In the orine of tho feniftl*, it la very 
cotninon to t^nd smalt quantitieR of pus which are derived from 
ib% mQooQB membrane of Und vagina. When, howt^ver, pua is 
licMind in ih<i arine iu Kuffloi^nt quantity to form a de[M»it 
visible Co Uio iinkud eye, it bbould excite uur atieuiiuii. Tba 
fact will protably hear in a very important manutir upon the 
diajaosia of the case. I*u>4 may be d^^riveil from any port of 
the KenitO' urinary muooua membrane; fjrooi the surface of the 
urtthra; ft-oni the froHate; from the bladder, or Arom the 
foUlcUt (if ths fntttfctu mev^aiu in these parts; ft-t>m the 
ureter$; from the pelviM of the kidney, or from ihe secreting 
itructun of the orjait. The pa» may alau come from an 
abseesa oponing npcm any part of the sm'face of this muoouH 
membrane. 

It 16 often dllUcult to form an opinion as to the exaot seat of 
formation of the pas ; and it must bo obvious tliBtvra ought itover 
to oome to a decision on such a point until wu hiive aociaratoly 
wMghod all the evidence that a careful investigaijoa of the 
CAsa will afford. MieroKOOpicol examination will jpve us im. 
portant help; but wo must not rely upon this, or indeed upon 
any ungle tuode of ioveatigalion. The qoeat'iou is an exten- 
sive ono, and I sball only refer to ano or two points oonneoted 
with the ovidenoe deduced from microscopical examination, as 
yon ore quite familiar with the nature of the other evidencu 
to bo obtained iu nuch cuaeH. You may often form dome idea 
of the loeaUly from which the pus has been derivml by ex- 
amining aueniively the oharaciers of any epithelial ceils which 
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mftj be mixed viih it (Leotuie tx.) Wben pts is ileriTed 

from the bladder, it gencr&Uy AoDtaiDS crvRtals of triple phos- 
phate, and gruiales or small spherules of earthy phosphate 
mixed with it; aad the Bjmptoias of the case will generally 
enahle you to dedde If the pas is foniicd in this nscns. Largo 
quantities of pus may escape frora the bladder for a number of 
years. I know of one gent!?ma.n who has passed pns iu eonst- 
ilaralilH qnatitity from the bUililer diiriay a period of twenty- 
flvR years. The nappuration of the bladder may be dne 1o 
gonon-btna, to gout, and to a state of mucous membrane which 
is termed catarrh of the bladder. VThfln the pelvis of the kid- 
ney is dilatoil ond saeoulated (a form of pyelitis), the quantity 
of pus passed in the urine is often enormous ; and this may 
liijtt for ycorti, until the kidney becomes a mere pus-foimicg 
cyiit, which, in favourable cases, ^oJuollj contracts ; the 
fonnatioQ of pun eeascK; the cyst Binwiy woales; and the 
patient perfedly recovers; the wf rk of the two kidoeys being 
performed by tlm remaining one, which has groduully under- 
gone an jncreaHe iu uizei correapondiog to the increoRed work 
it bag been called iipnti to perform, \^^en pas 19 derived 
from the pelvis of the kiiluey, the eartliy pUoaphalea are ofteu 
completely nbseot. There is a chronic state of ulceration of 
the ureters and pelvis of the Iddney and bladder, in whiob pus 
is formed in considerable quantity, leading to the most distress* 
ing symptoms. Pus may depend upon the existence of old 
Btricture. 

Ahace8He<j form iu the kidney as in other organs; and, after 
the abseefis has burst, pus makes iLs way into the uriue. The 
inHammalion of the mucous niemhraDe of the kidney ofteu ex* 
tends upwfirds Irom ilio llauiier. The presence of a calculus 
in the kidney, in the ureter, or in tlie bladder, may set up in- 
Hammation whJcb may go on to the formation of pus. A very 
small calculus will sometimes oxoito great irritation in the 
kidney, so that hnth pus and blond nra %'nided in the urine. 

Pus maybe derived from a elongliing process going on in the 
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kidiie;. SometioiGS a portloo of the organ sloagbs off eotire 
in these cases. My ft-iond Mr. Newham, of Bury St. Ed- 
mund&, Rent me, a »liort time Bincc, & piece of kidney which 
bad Glou^bcd off, and was passed with much pu-i io the urice. 
Puft may also depesd apcD the presence of oaoccr in the kid- 
ney, 01 npoQ tuhercle developed in the same simatioa. 

Van may eomc from an acute affeotion of the uriniferous 
tabes, and the corpuscles will bo found trao in Ibc urine, and 
entangled in considerabla number in cast^. These coses are 
often \ery rapidly fatal. (See Illustrntuma, Plate x\^.) 

Earthy Phogpjiateg. The earLhy phoaphfttet* soluble in acids, 
but insolahle in water and alkaline aolulions, which are moat 
commonly met -irith m deposits in oriae, are, Lh« ordinal; 
triple or aTamoniaco-maffnesian phosphate, nr the phoaphaU 
of ammania ami magnesia ; and the phonphate of Uau. 

Triple or Amnicniaeo-Magnesian Phosphate, The triple phos- 
phate crystallises in two or three fliOereut forms. The most 
common form is that of the tiiangular prism with obliquely 
tnuifated ond<; ; bat these are sometimes complicated by the 
beveUing of the terminal edges. Not uofreiiueritly the crystal 
is found moch reduced in length, and the truncaled extreml. 
ties hecomo so approximated as to give the appearanee of a 






, Fig. stk — CtjKtnls ofirijilA ptiospbaio mid EmftU globules of ptioapLfilt 
of lime, from urine. 



sqatre the opposite angles of which are connected by straight 
lines; and thua au appeerance very closely resembling that of 
an octohodral cryHtal of oxalate of lime ie produced. CrystaJs 
of this salt are very frequently deposited from acid uiine ; and, 
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when dear and tmrnixed with other deposits, thej (orm a most 
beaotif^l inicrosaopio object. 

Tettt. If amtnooia be added to fresh nrine, or to a Relation 
of pho8{)hate or soda aaJ sulphate of magoesia, ammoaiaco- 
magiiesifto pboepbatu is preeipilatud in the fonu of boaatifUl 
steUote orysiols, on I maotioDed when Bpoaking of healthy nrioe. 
Beside? these forms, Dr. OoldinR Bird des«ribe« two olhen in 
the form of simple stellic, often so crowded as to appear like 
rosettes and penniform crjrgtalK, which latter are very TOxe. 

Anunonitwo-inagnesian phosphate ts slightly solnhle in pare 
WBter, particularly if it cootaio oorbonie acid. It i» insoluble in 
Bolutiuiis or ammoniaoal aaltii. Huatud in the hluwpipe Jlame, 
amtnouiitco-niagnfsia'n phoHphate oTolves a disa^et^ablo odour 
of ammonia, and afterwards fosea, producing a whiii^ SDamel. 
If the pbosphiate of magu^i-iia thus formed ba dissolved in a 
little dilute acid, Llic triple salt may bo agaio fonoed upon the 
addition of umiriooia. Tbo preaencd of phofiphoiio acid eon 
reodily bo proved by the appropriate testa. 

Vepositt aitocitUci uiith Triple Phoiphate. Ammonisoo- 
magnesian phosphate seldom oeouts alono ae a urinary deposit. 
Its pn^sence is often associated with urate of ammonia, and 
sometimes with nrio acid. I have also observed oiTstala of 
oxalate of lime misod with those of triple phosphata. In 
highly alkaline uriDe.it is usually aocompaniel witli phosphalL- 
of lime. 

Phosphate of Limi oocura as coiaute grAii°l^t f^ small 
spherical masses, and it may also ho nchticed iu the form of 
roinuie dumb-bells— on appearance probably due to tho adhe- 
sion of tKO littl* spherules, which afterwards become coated 
with a fiGsh depoBit of the phosphato. Phosphate of limo is 
nsaolly aiiciociattid, with the Triple salt, and is deposited from 
aUialine utioe. Id ciiitea of diBoaK<i of the bladder in trbiob 
the nrea becomes very rapidly decomposed into carbonate uf 
ammooia, much araorphoo^ phosphate of Hms and triple 
pbosphala are pi'ecipitaied. It mast not, however, ba svp- 



S8G 

posed tliit biglily ftUflline urioe ntce$$arily eontaint a very 
\uTgc excett of CturUij' pbospliate; fur ofton in ezces&ivs qaiui- 
tity of tbo eiUts bavo beon fouad dissolved id acid urine. 
HVhea tbo secretion is alkaline, the pbosphat^s are preci- 
pitated, BQd become visible to tbe nalced ejre as a deposit. 
Phosphate of lime disBolves in strong aciiifl witlinnt effer- 
vescence ; ftiul from this solution ib pmcipitateiJ in an amor- 
phous furtn. upon the addiliou of ammunia. The salt is ia- 
f uublc hvforo the bio vpipe, unless mixed with triple phosphate; 
and its ruKibilily incresBfiS nccortUng to the i^nantity of thd 
latter salt present. The lime may ha recogoised in the nsoal 
vay by tbo nddltion of a solution of oKfUato of ammonia In a 
aolulkn of the aalt in acetic acid. 

Phosphate of lime is soluble in albumen; indeed, it is by 
reason of its solubility in this substance that the phosphate of 
lime formed by tho action of phosphoric aoid on the egg-shell 
becomes applied to tbo forroatJon of the osseous system of the 
embr\-o cbick. Macas also is a solvent of thin salt, and from 
the tnscns of tho gall-bladder a considerable quantity is depo> 
sited as decomposition proceeds. (Fip. 31.) 

Phogjihate of Lime in thf Form of Spherules and kmoU 
Dumb-lifils. DepoKits of phosphole of lime are geuerallv 
granular ; but after a deposit has been allowed to stand for 
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Ply.SI— I)ntnMi«llOTyrtaIicfpboipIi«t«oniKie from tho g4ai.titoM«. 
Fl|. sa.— Ifumb-bsll crTstKla of photpbau of lime Avn niiDs. 

some days, litU© aphentles are very fw^^cently found, and it is 
also not tiDCOiaai(m to meet with amall dumb-bell ctystals. 
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Crystals of the Utvr character are very often deposited in da- 
composiog D1UOU8, ileciveii from several inacoiis surfaces, aa 
well oa iu thai or tlie uruiary macoos men brace. Some of the 
largest of these dumbbell crystals of phQiphoto of lime are 
represented in Fig. 95. The; nere found in tbe urine of a 
patient sotfering from continiied fever, under tlie care of Mr. 
Carver of Caiobridge, who nent ma the specimen. 

A iwcnliar form of deposit of earthy phosphate is repro- 
seated in Fig. 3d. It oonaiated partly of phosphate of lime. 



fig- it/—Vaut\m] farm of triple pbOKpliue, and pba«phata of Ume. 
From tfaft iirln« oTa evtl^nuui aaOniiig frnm djspiiMt*. X UA. 

and partly of triple phosphate. There urere no tmo or^stalx, 
Deilbf^r was the depotiit in a pulvemlont form. The littje 
angular masses represented wore the only bodies found in litis 
peculiar deposit. 

Peculiar Form of Phatphate, tuitaUy regarded at eoruUtinff 
of Trijile Phosphate. A phospbata of the form represented in 
Fi?. !?T ia nut uncommonly found in arine, I have uot been 

mi 
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vis- 37. — Mora nnconmiou (bnn of phosphate, amiinj regsrdotl aa trjpl* 
phaspbAtc, orjBtaUuod diiFirBiiLl]: itam Pig.tHi, which TeproiiciiiM 
iu Qfcal tonn. Thew aro vrobubly ihe "simpU bw11ii>~ of Dr. 
Qoldtoff Blnl'B " Qftuir^ biIi." 
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able to conoect its presence with vay special stale at the 
system, nor to uscertatu tbe ooudiijous uijou wliicb its dt'poHi- 
tioo depends. It is very frequeotly assoolalod nitli oxalate of 
time, and oeouts in aoid tirio«. A considerablo qnantit; of 
these crystals were deposited from the nnaa ot & mau vcLu had 
a rough ova) oalcttlos, oornposed of oxalate of lime, impacted in 
the ureter. Tlie oase is given in Dr. Todd's Clinical Lectureg, 
2ad Gih, p. Q^i, Tlicy wero exatnioed as follovrn : — 

(3Iarch 18&1}. "Tho doposiLfrooL about a pint and a half of 
urine was wdl waolied with wai^i and atcohal, and filtei-od; 
it was tbea dried, incinerated, and deoarbonisiei. The 
form of the crystals had not been materially alitered by the 
ignition; for, when examined by the microscope, scarcely any 
change conld be observed. 

**A portion of tho deoarbonise-l orystals were dissolved m 
dilute hydrochloric aoid (Ihey were only very Hlowly soluhle 
in acetic acid). 

" 1. Ammonia and potaah prodaeed gelatinoav precipitates. 

" 2. Chloride of barium catiHed a slight preuipitaie in Ihe acid 
flolution ; but, upon the aildilJon of excess of atamouia, a balky 
white precipitate occurred. 

** 3. After th& addition of ammonia and resolution of the 
prucipitato by acutic acid, oxalate of ammonia was added, and 
a white gnutnlar pri^cipitate was produced. 

" -1. After tie udOiiliou of nitrate of cobalt end ignition in 
Lliu bluwpiiio Heuul', a beautiful blue wos given to tbe mass." 
This reaotieu aHually uccurs with phosphate of lime, as well as 
with alumina. These crystals then consisted principally of 
phosphate of limu. 

In another cose which I examined, tbe orystala also appeared 
to consist phncipally of phosphate of hme. They were dissolved 
in nitric acid, and antmonia added. An amorphous precipitata 
ocourred ; bnt no crystals were formed after the lapse of soma 
Jiottrs. After separation of tho lima by oialate of ammonia, 
and fillzalion, unmonia and phosphate of soda were added. A 
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Terr f^* crystaU of triple phospliaU formed after the bpeo of 
some lime. Tbere was an alnodant pr&cipilate of oxalate of 
lime. 

In other cases, a plionphatf of ma^oaia seemed to predorai- 
DBte. From not being able to make satisfactory qoanlitative 
analfSBR, nn-ing to ttie small qnanlity of tlie hbU obtained for 
exatniDaiion, I vw nnable to <l>etennme tlie exact nature of 
these crj'stalK. Th^j' ore, as 1 before s>aid, fiinnd in acid nrine ; 
taid phoKjilionc acid, lime, and mneoeaa, are pretteiit. Theite 
are pniliaUy the cr;»tals wliicLi were regarded by the late Dr. 
Goldiog Bird aa *' small ealoolous concretions and aiiap]« 
atells of the netitrB) salt'. 

On the Cryetalline Form of Phosphate ofLitM. Dr. nassall, 
in an iotorestiDg paper pnhliahcd in the Proceedings of the 
Boyal Society, vol. x, p. !ZBI, Jao. IBUO, has stated tliat phos- 
phate of lime is rory comrooaly found in deposits from humaD 
nrine in a vrj-slalLine furni. Hi> given r|iinntitatis-c analysts of 
four Rpei-iinflns nf dep<i?it which contained the phosphates iQ 
Uie following proporlions : — 

J^ibasic phosphate of magne&ia . 0.1S 0.47 4.40 
BibasicftioBphale of limo . . 1.^5 dAft 1j.41 1.96 



3.00 OM 0.71 

Dr. Hassall stntes tliat Dr. Gelding Bird's "pfinniform" 
CTystala of araraoniflect-inogneBian phosphate ore really a modi- 
fiofttinn of thosp of phoBphate of lime. The crystals repre- 
sented by r>r. Hrwsall in Figiire 1 appear to be similar crystals 
to those I have deHneated in Tig. 35, the phemiftal compoHiUos 
of which T have alluded to. See also lUtigtratioru, Plate xsu, 
Fips. 1, 2. n, 4, 5, 0. I have never obtained the^e crystala in 
Fnffictent (jQiuitity far a f^nantitative examination, bnt hav« ex- 
amiaed several specimens qualitatively, and hnve found that 
they contained ammoiiiaco-magnesian phoaphate, ao well as 
phoaiihate of lime. The latter not being crystalline whan 
alOQO, was regarded Bs the loss importasi ccnsiiiuent of the 



289 



crystals, wbUe the foim and oiystalliiio properUes of tbe salt 
were referred to the triple phosphate. If, however, the crystal- 
liae fomi of the pnro solt in "Dr. tlassM'B foarlh aoalyaiii 
is r6pr««ent«d in his Fig. 1, the cotnpositjon of Ihesa cr^stalfl 
U determined, and the phoephato of magnesia oltnined in 
Rome of my cxamiDationa must ha regarded aa &u imparity, 
and not an a necessary oonatitueot. 

Dr. Hassall, in the paper above referred to, goes so far as 
to say " that phosphate of Ume, in the form of oryatals, is of mnob 
more froqucni DcciLrrenco in human nrine than tbo triple phos- 
phate ;" and that " granalar oaloaieona deposits are much more 
run than the cr^atalUne." Now, m these etatemeDtij, I think 
be will tiDd that few observers will agroo with him ; for that the 
ordinary ciyatals so commonly present in the tuine, and usa- 
ally termed triple phosphato, are acttially composed of that 
Hit, there cannot be the smfiUest question. Crystals of ex- 
actly similar form may be readily ohtaioed artiiiciaUy. Tho 
aalt is aaaily obtained from any urine by precipiLatioa by 
ammonia, and is often found Tcry nocrly pure, iu larg^ 
quantity, in urinary calculi. That those crystals, so fanii- 
liar to every one, are more frequently met with than any 
other form of earthy phosphate, crystalline or non- crystalline, 
I oonclade no one will deny. That phosphate of lime often 
ocenrs in urine in an amorplioua form, and not unfrcciuently in 
litUo apberolea and small dumh-helbi, na have b»iiu Ilgured; 
and that, when thrown down from its solutionit, the dcpuiiit is 
amorplioua; and that in calculi it is amorphous, — are facts 
gonerally assented to, and tbey have been repeatedly con- 
finned. It seijma to mo that these circmn stances milttatfi 
flgainat tho conclusion arrivod at by Dr. Hassall as to the rela- 
tive frequency of tlie crystalline forms of pLospbate of Ume 
tod triple phosphate. 

It is important to bear in mind that in many case^, when 
large quantities of phosphate of lime are excrotod in the 
niine, the salt ia dtsaolredf and does not form a dcpoait. 
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IFod moat a«t, dieKfora, from the absfinca of a. dapo»it, con- 
clvde thut these salts are not eiOreted in abnormal qnastit^. 
The TarioilB forma e>f phosphate wbieh hava bees, described 
oftBti oeeur in very amall proporLlon, eo thiit the observer would 
probably expect to fiod tb«t!i m the third cl^s of urinaxr 
dfl^kosiuj but I hftve thought it better to describe them harSf 
with tho other saiJs of thU kiiult thw to |iostpone tbdr otmsi- 
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LECTURE XI. 

Duke ra Disease. VI. Gqanului juo) Cbystaixike Ds- 
po&irs, sujjx iJt QyisTiTT. Uric Acid. 0/ Vie Cryttal- 
line Form* of Uric Acid, Testi for Uric Acid, 0/ th« 
CUitieal ImpoTtaHre of Uric Add. Oxalate ofldme. Oc- 
tohcdral Crystal* of OxaXatt of Lime. Form and Compo- 
MiUon of the Orj/ntahi. DiLmb-Bell CryittaU of Ox-aXaie of 
Lime. Of the Formation of the Dumb-Hell Cr^stali. Of 
the Cottditiom under wkieh the Dumb-Bell Crygptls aecur. 
Depoiits often aaoeiated with Oxalate of Lime. Of the 
Examinrttion of Depaiit-t of Oz-alate of Lime in the Micro- 
teopi, aad of their Ckeiuieal Characterx. Of OxMate of 
Lime in a Clinical Point o/ View. Cyitine. Anahftee of 
Urine eOHtaiuing Cystine. Carbonate of Lime. Bhod- 
CoTpuscUt. Ckemicai CharacleTt of Urine containing 
Bhad. Of Blooi in the Uritte cUnicalty. Circular Spo- 
rule* closely retemhllng Blood-Corpasdn. Bodies tbht 

RARELY MET WITU IN UkCSE, AND SUBSTiMCES Of A DOUBT- 

FtTi, NvrcHE. GaMeer-Cetlt. TitbercU-Corpmcles. Sphe' 
rieal Cell* containing Nuclei and Granular Matter. Small 
Organic Globulet. Kxtozoa. Echinocacci. Diyloaoma 
Crewita {yarre). StroHgylut Gi^aa. Larvte of t)u Blow- 
fljf. Acari. 

IV.— Ththd Class 07 TTniHAHT DEPOarrs. 
Urie of Tiithic Acid, Among the ■l^'posits which I have 
arraoged in b third cUi^s, Aad wMoh are cbBr&cleme-d by their 
small hulk, by their crj'stalline or gmnular appearrince, a.s well 
as bjr their density, may ba mentianed, ia the first pl&cc, uric 
or lithic acid — a suli.Htanae which boa bufure hcea liraui^ht 
under notice aa a coDSlituent of bijalthy uriae, and of whioh the 
ebamicol prop«rtl«i and gonoral characters wers then briefly 
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refeiTRil to. In this plftco, I wish to draw Toar aUcntaon (o 
ttie Tftrioo!! cr>-stalliii€ forms tbis substance assumes in dif- 
farent spocuuens of urine, and to the most simple metboda of 
nugnislng its presence when its tree tuton cannot be posi* 
tively det£rmincd by its eostallhie cbarattcrs. It forms a 
most important deposit,, and perhaps is more frequentlj mol 
with than any olbt<r form of urioary sediment, with the excep* 
Uoo of the uratoa ; and, although there seeuis reason to believe 
that, u ebemico-pathological ibvcstigation advances, we shall 
no longer regard the presence of this, or indeed of any other 
subatauco, in the orine, as evidence of the existence of a parti- 
cular diathesis, its preeeriL-o in many cases, MpeciftHy when 
the deposit occurs very JVequently and in considerable qnaU' 
tity, affords an indication that the chemical changes in the 
orguniHin are more or Ush modified. 

The quaulity uf uric aciJ in the orine depends to a oertun 
ext«nt on the activity of Lbe skin ; and, as a general rule, when 
there is profaaa cutcniieotis perspiratiou, the amount of nrio 
acid in the nrine will ha found to diminiali. If, oo the other 
hand, the functioQ of the skin he in any vay impaired, or per- 
spiratiou he impeded by cold, a considerable increase in the 
quantity of ntic acid will Luke place. Morcct fuuud that tlio 
amount of una acid diminished after sovcre porspiratioo ; and 
Eoororoy noticed more nxie acid in the urine of a man in 
ninter tban in summer. In this way may be explained the 
presancG of the large qnantJty of nrio acid in the urioo of per- 
aODfi affeoled with acme dropsy, or dropsy after searlaiina ; and 
it seoma probable that the froguency with which these deposits 
are met vith in the orine of persons affected with skin- 
diseases (especially eczema and Itipra) may be due simply U 
the impaired fuQcUna oC the skin. In increased muscular 
exertion accompanied with impcrfeot respiratory action, moo 
acid occurs in abnorraal quantity. Ii is present as a depoaitin 
very many cases of chorea. It should, however, be home ia 
mind that nrio acid ia often dissolved in the urine aa % 
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nrnte ti the timo il in paasoJ, but is aflerwardH precipiUteii, 
being probally acparateil from its oombinatioa with soda 
(urate of soda) by the procesf^ of acid fermcntatioQ. 

0/ the Cryttalline Forms of Uric Acid. Id the great variety 
of crystftUioe forms which uric acid assumca, it is not Bar- 
passed by any other aabetance. It*i triis primitive form is not 
easily determined ; but that in which it appears cioit cod- 
Btantly is the rhambio, although in many insLanccs this ooctira 
vilh two of its angles rounded. From iu sa)t£, however, the 
acid m&y be separated in rhombic tabletsi, or in six-sided 
plat«s, pomeivhat resembling cryBt&ls of cyatioef by tlie addi- 
tioo ai acetic, nitrio, or bydroehloria acid. 
The form of the crystal is muob affected by the Btrength of 

f the acid which l^ addi^d. This subject has been investigated 
by Dr, A. E, Sariauia (Tramacticns of the Medical Society of 
King's Collogc!, Loudon, Winter Sessiou, lS<'>tI-&7, p. 128). The 

I following are the n>3ult« : — 



I Aotd in small quantity 



f Crystals regular; mostly t«- 
I bios and sqaareB ; lozenges. 



[Acid in large |)o«ntity, added toW^ ^ > ^^ .^^ 
llTolV T ^^l^/clongalcaiDzengok 

^^cKm ''"^'P*;''^ "'^JAcicukrprtHmamostite.ioaEt. 

The variona forms whizh tha anbatanM assomea in nrina 
may often be traced, by intermediate stages, from one into the 
other ; but tliu conditiooa wbioh determine the changes have 

I not yet been satis&ctorily explained. DoobtlosB the length 
of time occupied in the formation of the crystal has much In- 
fluence in determining its form; for not unfreqncntly one 

■ cryBtal ia obHorved to aciiiuru entirely different choroetera if it 
be allowed to remain for a longer period immersud iu the 
urine. Some of the coramoneat forma met with aro ropro- 
sealed in Figs. 3d and 30. The most important crystalline 
forms, besides the rhombic, era the roolaogular qaadrilateral 
piiams with terminal pianos, and Iho dnmb-beU orystat. All 
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otber forms ajtpeftr to bo some modification of tb«M 0am. 
The dumb-bell furin of crj'Btals is oGcaaiooBUy met with in dr- 
poaits ; htit it may oium be raadily obtained by (b^ addition of 
an acid to ariue. These eijstaJa most not be mislalceD fbr 
dumb-bella of oxalate of lime, from whicJi the; may be dla- 






FIgi. 36 Kxi 89.— SoBM ot th« eoBUDODnt foniu of orto add erjstali. 

tingoiahed by their largo aii^o and darker colour, tad by thor 
being readily solablo in alkalies. Pure uric oeid often erj-s- 
talliaes in mlcacoeUB plates. Uric acid deposited in urine can 
generally be distingnished by ita oolonr &om other orystatUoe 
deposits, although two or three instances have come OQder my 
notice in which the crystals were found to be perfeeily eolour- 
leas, Various forms of one airid are represented in the JI7)U- 
IratiOTU, Plates tv, r, ti, vn. A verj curious form of crystal is 
referred tu at p. ISi, and figured in Plate ux, Fign. S and 4» 
Tol. i, of the Arehivet of 5tediciti«. 

Uric acid is sometimes deposited very rapidly, when It tanm 
a tiiin glistening film, in which do indication of crystaUioe 
form can be detected. A film of this kind wau brought to me 
■ome time since by Dr. Chaml)er3. After the lapse of a day oc 
tvo, veil marked crystals made their appeuance. Soim of 
tbeu films are composed of Uyers of small crysUls, eloMly 
matted together. After the lapee of a short time, tbo larger 
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orj&Uls grow, vhile the emaller ooes disappear; so that at 
leogtb ■ Dumbor of largo irell doflacd crysUU arc produoed. 

TtfUfoT Vrie Acid. Wbea wo ora id doubt as to the cature 
of a deposit Bnspe«ted to consist cf aric acid, vo maj exfunioe 
it as folloTs. If it consist of urio aoid, it will be insolnblo in 
hot water, bat soluble iu Blk^lies. 

1. A porUfJD of ttte deposit ia to bo dissolved in a drop of 
twtaab. The allcaUne Golution is then to be treated with excess 
of aeotic acid^ After the kpse of a fc-w hours, crj'btals of orie 
aod will be formed, which must he snbjcoted to microseopie 
examinaltoD. 

2. A Bediment, siiBpacted to be oompoaed of aric acid or a 
nratOt mnj bo placed upon a glass slido, and tronted with a 
drop of strong nitrii? aciil. After evaporatioo to dryness at a 
geatle heal, tlio tilde is to be Bxpust^d to tha vapour of am- 
monia, or a drop of aramonia may be added to the dry reaidao. 
A beautiful vblet colour, cving to the fonnaiioa of mureiido, 
proTes tho prcst^oce of aric acid or a urate. 

Of the Clinical Importance of Urio Aeid. This substance 
exists in tbe blood, in combiiantion with a base, as an aLkaline 
Of oarthf nrate, which is comparotivel; soluble. The soluble 
nrato may be decompoBed ; 1, when it arriros in the orini- 
ferous tubes; 2, auliscqueDtly, when the arin^ reaches the 
bladder; or, S, an more commonly hAppena, the scid niLiy not 
be set free until some time after the urine boa been passed. 

In the first caso, tho acid may accumulate u)d block -up the 
tubes, or perhaps form a small eonoreiioa ; but, as I shall show 
in tho next lectiu^, oxalate of lime tot; frequently forms the 
real nucleus of these nric acid calculi which are so common. In 
the seoond caae, if a small coQi^retioii of uuy kind exist in the 
bladder, nric acid is depoaitod around it, and a luio acid ualeo- 
loB beeomes rapidly forrQed. The deposition of uric acid after 
the urine has been passed is often merely BC-uid{3ntal» and 
depends upon the decompasitioQ of the urates by a process 
of Bold fermentation, which has been ftil!y investigated by 
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Scbcror. The acid crjrfftainsea sometimes rery soon after tfas 
urine has been voided, somecimes not for some days afler- 
varda. I have bcforo olladcd to tbo importance o£ not regard- 
ing the dfpotition of uric and oi-ystiilK an in aU casett depending 
upon exeeu of the acid in the urine. There may actually be 
less arin acid tban is present in health, although it may be 
deposited entirely in an insoluble {orra. 

The occasional ocoarrenoe of urio acid 09 a deposit may be 
regarded as nnimporUint, especially nvhen it h doe to a obauga 
Ofcorring in tbc urino long after its aeerodon. In not a few 
instencoA, however, when this deposit of urio acid is observed 
day a/ttr daij^ it does iiiiiiioato the existence of derangement of 
the health. T may state ■jenemlty, that you are likely to meat 
with this deposit in caaos where a Ubural moat diet is indulged 
in by ihoBO nho take very little cxerciiie ; nod in the urine of 
pDopk who lend rery ficdentary lives, it is not nncommon. In 
various gouty alfectioDS, it is very ft^qaeutly observed. la 
disenaes of the liver, it is especiidly common; and toniportry 
congestion of (hat organ is very fVeqnently aii&ociated with the 
presence of much uric acid in the urine. In chronio diseases 
of the respiratory organg^ we often meet with urio acid and 
urates id the urine. It is common ia Emphysema of Ibe lungt 
and in chronio bronchitis. lu pneumoQia and rheumatic fever, 
it ifl often found. It is seldom absent in ohorea, and wrj 
often exists ia varions forms of skiu.di'aeaae, cuid in caiies cf 
aonto iDdammation of the kidney. It i& ocensionaUy met with 
in diabetes. There are many oaees in which tho londeneyto 
depoBits of nric acid is not very easily explained. Some 
children are very liable to soSer from arii^ acid depositSt and 
their appearanoe is aocorap&nied by frequent desire to pass 
urine. In euch oases, it is neoessai'y to interfere, in caM a 
ealoulus should form. I have seen iDstanceii occorriog in adults 
in which ordinary remedies appearc^d to exert no effect. The 
urine of a patient suffering from emphysema of the long 
always eontuned a large quantity ; and it appeared while ehi 
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«u Uking considerable iwea of alkHlioa, and also when she was 
put Qpott mineral adds. 

Ooctt&ionally V6 meet with patients vbo appear goneraUyin 
good htittllli.but whu cumploiu ol' getting tlim, allbouxh they 
live well, in many instaaces perhaps too well, and suffer from 
an almost constant deposition of uric acid. It in very difficult 
lo explain this eymptom in erery case in which it ocetmi ; hut 
I feel rare that many of thcEM) persona overtax their digeHtive 
organs, and are in the habit of eating too much. They think 
that the only way to gain fleah is to conaume a large quantity 
of food; and, in consequencft of too much work b«iag thrown 
npon their dtgeslive organs, afisimiluion ia not properly aorried 
on, and a qoanlity of material in formed which is unfitted for 
conversion ioto tigsuc, and is perhaps got rid of in the slato of 
□rcOt nrio acid, and urates. By cutting off a great part, of tha 
supply, yon may relieve their anxiety k to the gravel, and at 
the sama lime, to their surprise, oaosa Chem to gain itrength 
and iuurcaae in weight. 

I have already oUuded to the great objeation of employing 
tho term urio acid diatheHis, and have referred to the general 
priooiplaa nhich should guide ua in the LreaLment of caaea in 
which an exceaa of urio acid is eliminated in the urine. 

Oxalate of Lime. The next sulislanee which Is to bo notieed 
ii oxalate of lime, which was first sho^m to be a common 
onnary deposit by Dr. Uoldin^ iiird. It ia acldum deposited 
in quantity auQIcit^nt to be recognised by the ooaided eyot or to 
be aobjected to ahemical examination. 

Octahedral Crystal* of Oxalate of Lime. This salt crys- 
talliaca in well dclioed oetobodrB» having one axia mneh 
aborter than the two otheiB. The oo'stala vary muoh in aizo^ 
and two or three forms have bean described by authors. In the 
eases I have met with, the different appearanoes of tha crystals 
were due to the paxilion in which tht^y were viewed, as I shall 
bo able w prove to jou very readily by this gloss model. The 
flstuoed ootohedroo ia obvioaaty tho moat eommon appear- 



ODCA, bocftose the ciysUl lies mo»fc euilr on od« of its Smm. 
\(,hnvevc-r, it bo turned irith one of the long &xes direetad 
tonards the observer, vbile tha otb«r is held uprigltt, iho short 
uis wilt Decessahl; be tnuLBTcrso,aiid the crystal will appou « 
a long and very oaato ootobedroa (a, ^g.40). If now ooe at the 
Uoes formed bj the meeting of two opposite Cuea be tonucl 
towards you» there wtU still ha the appearance of an acate octo- 
liedrun; but il will bu lesa acute tliaci bufore, and no transTScse 
lino in tha centre can be made out. Upon keeping tha same line 
towards the observer, and by oarefuU; turning the crystal, so 
that the eye can see two opposite faces quite parallel to each 
other, Ibe curious appearance represented in the diattram will 
be protiacod. {lUuttrations, i'lato xi, i'ig. 1, a, i, e, d, «.) 
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F%. <0.-^Oetohodia, ilumb-lftU, drcoUr and onl mjUkU ftf ojcalata 
oflimo. 

Crystals in all these poaitione, appearing as di&eroDt forms, arc 
commoDly met with in the examination of urinoi^ deposila. 
In £^g. 40 are represented ootohedra in various posiboos, 
dtnnh-bells, and circolar and oval crystals of oxalate of lime. 
with two oelltt of bladder epithelium, deposited Rrom the urine 
of a pali«nt suffering fivm a tense state of the skin of the 
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VTuts and am!:, a condition w hieh is sometimes termed ** hide* 
bouDcL" 

Many obserren hsja figured these ajstals U)comctl7. Pr. 
Oddiog Bird connidered that thej belonged to th« tmbic 
BjTBtem. Dr. ProDt, however, has given a jigare of oxalate of 
lime which cLearly shnwa that he was aware of ihe exact form 
of the er>sul. PriBmatio crjrstal)) of oxalate of lime ocenr in 
some plants, and tbey bare been obserred hj Beneke in urine. 
I fonnd that same preparations of ordinary oxalate of lime, 
vbioh bad been kept for some jears in preservative ilu]d,Tin- 
derwent a change in form, and were at length ectirtlj' replaced 
b; beaatifnl prisma. Oxalate of lime may be obtalnod in its 
usual octobedral form from its solution ia hydrochlorio acid ; 
and tieubauer states that from a solution in phosphorio acid it 
may be oltained in a orystaUine form by noatroliaing the acid 
by Bodaot potash. 

I>T. Thudichum haa carefully examined the form of crystals 
of oxalate of lime obtjuned in different vayR, and he bnoga all 
the different forma bo has observed under the following heada : 
quadratio octobedroo, crossed octobedra, quadratic ootobadron 
and prism combined ; oroKscd prinmn ; triple iwiua, witb 
tro^a; modtflcations of orossed octobedra; eontortiaoH and 
anomalies, inolnding durDb-boUn. He also shows, contrary to 
previouB stalemeoLj, that the Halt aoiually poHsessea a polar- 
ising power, as should be the oaiie if it belongs tc) the c|iiadratio 
ajfUm. Thia is, however, difficult to demonntxate, and can b« 
" only brought out fully by refleoliog a ray of the sun through 
the crystal", which accountH for tho fact bavtog escaped ob- 
serraUon. I had long ago eiomtued ciyatalB by the pclari- 
soope which bad b«en mounted in Canada balsam, and bad 
noticed that they woro oflmi sUijhtly illuminated when the ^Id 
waa dark. Although I had figured the form of the crystals 
correctly, 1 must confess that I was too ready to agree with 
the Btatementa made by others as to the system to which 
this crystal boloDged: not vaa I soffiMently aequmnted with 
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crTstallo^apliy to diacoss this qnestion ftiUy. In this matt«t 
Dr. Thiitlichi:m linii corrected me; antl, aft«r a reexamination 
of the ijiiesUon, it is only nglit that I nliould state tbat tiie 
Odtohedra, moaotcd in Canaiia bal»am, do polarise even with a 
good arUfici&l light; and therefore no argument in faTonrof 
tho diimb>bcli crystals being composed or oxalorate, and not of 
oxalate of lime, con be bued on tho atatomcnt tbat the octo- 
bedra do not polarise. j 

DuT/tb.BeU CrytlaU of Oxalate of Lime. Oxalate of time, 
however, oocunt more rarely certainly, T>at still not nnoom- 
mouly, in another very iotorustiog form, wliiuh was tir»t pointed 
out by Dr. Guiding Bird. From thmir reBemblauflo to dnmb- 
bolla, tbeae Indies are known aa the dumb-bcU ci^'bUIs of 
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Fig. 4t.-^Dai>ib-bene of oulate of lima, of vn; rmukr faria, (koca 

- tbouilDcof tchild.moTou:vDrtg«suaorlng(h»uJauD(liM. 
Fig. 42.— Small coUefltJon of dorab-bells, aueti u ort«D fotms tho 

oxalate of lime. Dr. Golding Bird tboaght that they were 
oompOHed of oxalurate, and not of oxalat:e of lime; bat tho foU 
lowing points, in adOitioQ to what has jaat been stated, render 
this very improbable. 

1. Ootobedra, in all the caaoii I havo observed, were do* 
poflited tram tho specimen of urine in which the dumb-belll 
were fomid, atid invariably precede and foUov the appearanoe 
of tbo dniob-bel] crystals. 

*J. Minute crdculi are often composed of dumb-bolls, as may 
bB shown by microacopical examination ; nod these calculi 
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luTd 'bo&D proved hj anal^&is to consist of oxalate of limo. 

The crjstalUnQ matter of tlie dnmb-bel! mAy be dlgsolred 
oat bj the prolonged action of aoetio acid, when something 
very like a cell-wall remsinR. A certain quantity of organic 
matter exigt9 in the iuierior of the apparent cell, and was no 
doabl in intimate union with the orystalliDe material in ereiy 
put of UiQ cry^al'. {lUiutratioagj Plate xi, fig. S, t, u, v, te.) 
Some persons Lave Htstecl tliat tbe^e (lumb-iiell crystals were 
composed of uric acid — a mtBtake for wliich it is vory diSlcttlt 
to aocoant, since, in their optical characters and chemical pro- 
perties, tboy widely diCTcr. The urio acid dumb-buU Is to- 
RtBDtly dissolved by dilute potash, and, by the addition of 
excess of acotio acid, rhorabtc crystals will be thrown down; 
while the true dumb'bell is insolabla in a Htrong boiling boIu- 
Uon of potash. Any obaerTer, whose eye had been accustomed 
to tlie peculiar glistening appearance of the oxalate of lime 
dumb-bell, wauld not be liiely to mistEdta it for a dumh-bsU tif 
oric acid. 

BoEiides the damb-bellr it Ih oomirion to meet with a number 
of close!; allied forms, among which may be mentioned circular 
aad oval crystals. (JUiutratiom, Plate xi,Fig.2^a, &, c, <!,<,/.) 
In several of the cases which have fallen under my notice, the 
true and perfectly shaped dumb>boll waa preceded by circular 
and oral crystals ; and these also again appeared after true 
dumb-btfUs uould no longer be detected in the urine. The?e 
Bry»tala ofUn disappear the day after mulutudea have been 
found; and generally they are only noticed for a few consecu- 
tive days — n circumstanco which may perhaps account for tlio 
comparatively few inatanceain which those crystals have been 
noticed. 

0/ the Formation of the Dnmb-bell CryslaU, It is well known 
that the octobedra of oxalate of lime are commonly d'epoaited 
in the urine after it liaa left the orgnnism; and if urine which 
aontuns very minute ocLchedra be allowed to stand for a f^w 
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dijB, tliese ma;; often be observed to iDcrease in size, nDtrl at 
lengtb tliey become very large crystals, wlitle nt the same tum 
a namber of new ones an* developed. On the otber band, 
dumb-bell crxstals are present in the urioe when pasied, aod 
tbc7 do Dot ioorease in aiie r>r number if allowed to remain in 
Ihe TiriQC These domb-beU nrystals seom to be formed in the 
renal tubei. I hare foond tbem entangled in easts in tba 
urine of a cholera patient passed after eighteen hours oomplete 
•nppreasioD dariag the stage of mlli^se. The Kpocimco of 
nriDC in whicb tbese ca^ts vere fonnd vas very acid, of a dark 
oolonr, and speeiflo gravity 1034. Tbe nrine contained no 
albumen. Tbe foiluwiDg report was made at the time of cx- 
ftmination. Depout very nligbt, ooneistiog of transparent, 
smootb, and hyaloid casta, for the most part homogeneoas, 
but in a very few of tbem a small qaanUty of granular matter 
iroA olMwrvod. In othcra, dumb-boll, oval end globular crj-gtals 
«f oxaktc of lime were noticed. These dumb-bell crystals irera 
•eon only in the casta, bat many oetohedni were obsert^d in 
the surrouDdiag fluid. {lUuitrationg, Plate xxn, Fig. 1.) 

I have seen many times a nurobor of these dumb-bells hn- 
poctci in the tubes of tbe kidney, especially in thu pyramids. 
Indeed, if tbin sections of tbis portion of human kidneys be 
made, tbese dumb-bell crystala will be observed not uii&e* 
quently. Often several may be seen in tlie wide portion of the 
tubejuut before it opens npon tbe surface of the mamilla. 

It is probable that where oetoh^drdl crystala are met with, 
oonnected with casts, they ere dnpposited merely upoo the snr* 
face or in the substance of the cast, after tbe orino has bean 
allowed to nt«nd for soiDif time. 

Of the Conditioni under tchich Dumbbell CryttaXt occur. I 
have mot with a great many specimens of urine oont^aing 
dumb-bclis, but have been unable to aBsociate the appearance 
of these ciyBtole with any partjcular morbid condition, it may 
be intereeting to refer to a few of these, which oceorrcd in the 
hospital Home years ago. During six months, I mec with tec 
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or eleven otscs, io which these peculiar orystftls ■were pnu^ 
out of about four hnndrod oMes in which tha nrinnry deposit 
was exanuned; but I bftve not observed that the nriue oonttin- 
ing them possessM any characters b; whioh we might be led to 
saspef!t their presence, before resorting to microscopiBol ei- 
aminatioD ; and, fiom my own obBerrntioas, it does not appear 
that Lho dnmb-betis are oooovcted with any peculiar form of 
diaeaae, or with any particakr diaLhesis. Xbey oocnr TtsuaHj 
uized with the ordinary ootohedra of the oxulatc, hut I have 
fbuud them alooe; Crcquontly thoy are found accompanied with 
urate cf ammonia and crystals of uric aoid, and often with both. 
Oat of ten oases in whioh they were present, eight were men, 
and the remaining two were women, above the age of 3J . Of 
^hesaten oases, nine occurred between tha montlis of Septem- 
ber and Jtmuary, and one la April ; but this mny be accounted 
for by tli6 fact, thai during the winter I have aJways cnikde • 
much greater number of micronoopical examinations than daring 
the smnmer moMtliB. It may prove interestini;^ to give a hat 
of the cases in whioh tlicso damb-bcU orystola^ or orjauilfi allied 
to them in formf occurred. They were preseut in- 
One case of chorea. 

Two castes of cholera. 

One caae of chronic rbenmBtism. 

One eaae of contraction of the filda of the neok and upper 
extremities, the condition to which the term " hide-bound'' 
has been appUed. 

One case of boils, oeoarring in various parts of the tody. 

One oaae of paraplegia, depending upon diseased vertebra. 

One ease of attempted poisoniog by taking half aa ounce of 
oxalic acid. 

One case of eczema. 

One case of epilapsy* 

Oat of these ten casea, in which tJid damh-bell formKoforTBtal 
were present, it will be observed that only two iostancea oo- 
Qurrod in which they were fonnd ia the urine of patients 
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iifflioted with a similftr disorder, AOd it is sunevhat cnriDU 
that tlieiie sboutd be cases of cholera. The other cases differ 
BO entireljr in oaturc from each other, Uiat it appears diffienlt 
to suppose that ihiB oarioos form of oiystal is any way depend, 
aid upon the oatare of the malady, bat we are rather led to 
ooDclade that these orystals arise from certain oondilioos is 
the secreting oetion of the kidney, nnoonnected with any parti- 
color disease. The domb-bell cryeUls ofteo ocrnr in the urine 
of psrums not snfEering from any Bpe<nal disorder at all, vho 
oonflideF tbemBalves 'm good liealtfa ; bat geoerally there is 
languor and loas of appetite, with nneasinesB after eating, and 
the individual, without being abla to give an aocouot of any 
particular ailment, compIoioB of not bt^ing quite well. Dnmb- 
bells oftcu occur in cases where little oxcroise is taken, with a 
fall diet, and too little water. The conoentration of the fluids, 
and imperfect oxidation, are probably censes of the forma* 
tion of these crystals in cases of cholera. 

Sometime)! (several dumb-bells adhere together, forming an 
irregularly shnped m&ss, wliicb grailnally becomes smoodi by 
the deposition of the sanie material in the interstices, ootil a , 
small, nearly Hphericol or oval, mass is formed (Figs. 42, &3). Inf 
other oases, it would appear that one or two crystals grow at tlia ^ 
expsnse of Itie rest, and u perfectly unirona oval crystal, com- 
posed of course of namerons aciuular orystals, radiating from a 
common centre, results. Thnn the dumb-heU crystal becomes 
the nucleus of a small calculus, and it is easy to see how this 
ma; increase in size by tbe deposition of new matter ex- 
ternally — at first, while it ifimairm in llie Rlrugbt portion of llie 
Txriniferous tube, or in that system of irregularly shaped cavi- 
ties at the apex of the mamilla, formed by the convergence of 
several of tbe large tabes— -then in the pahis of the kidney or 
ureter, and, lastly, in the bladder itself. 

Chemical Compogition oj tbe Pumb-bell CryttaU, The ebe- 
miaal composition of these or^Btnis bas long been a matter of 
dih-pute among obemlets, but it may now be regarded as nearly 
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that the; consist of oxalate of lime; for aLocd it Las 
bMa sbovra tbat the dumb-bell may gradually grow into a 
sm&U calculuG, and that the Utur U compoae<I of oxalata of 
lime, we are justified io uifeniotf that the dumb-hull or mi- 
crorcopic oalcalos has the eanie chemical oomposuioD. Ho 
differBiitiB in chemicEl chorS'Ster, refractive' pover, or in the 
sotioo of polarised light, can he detected hetweeu the mjtmte 
dumb-bell or oval ciystals, and the aggregations of dumb-hells 
vhicb are from tlniB to time met with forming microsoopic 
calculi. There caauut, in fact, he the slightest douhL of theu- 
beiag tho eamo eubstanoe m ditfercat st&geo of deposition. 
Nor can there be nn; (question of the latter being, in tbeii toni , 
ao early ct>iiditiou of tbe small renal oxalate of lime calculi. 

Depotit* auctiated with Oxalate of Liim. Oxalate of lime 
is ofteu found associated wilb other deposits, particularly with 
urate of seda, in wblub case the minutti crystals are easilj' 
pftMOd over amidat the amorphous depaait, unless the latter he 
dissolved either by the application of heat or by tbe addition of 
« little potash previotis to examination. TLe peculiar fuim 
of crystals of eartb)' pbosphate described at tbe close of the 
last leotiuo are usuEilly found in urine from n-hich oxalate of 
lime is also deposited. Sometimes the crj-stals are so minute 
that, without oari^, they may he readily passed ovor in a miatro- 
SOOpieal examination ; and very frequently tbe only appenrauce 
ohserved in the microscope is the presence of cliisturs com- 
posed of minute cubical or stiuaro shaped crystals, which 
^pear almost opaque. Indeed, such clusters of oxalate of 
lime ci^'stals may be easily luistakea for urate of soda, from 
which, bovovor, they may bo readily dt^tiuguisLoii by the fact 
of their not being dis»iolvcd upon warming the alide, and by 
tbeir iuBolubility in potash aod acetic ooid. Crystals of this 
lanioler are often found adhering closely to hairs and other 
'mbstancss. DepositE of oxalate of lime and uric acid ai« 
npresented in the lUustratioru, Plato xxi, Pigs. 5 and ; nod 
oxalate of lime and phosphate, I'lnte xxu, Figs. & and U. 
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0/ thi Sx(aninttti4m of Deporiu of Oxalate of £««•« by tht 
Xteroteopg, and of thtir Chemual CkaraeterM, The lux«( 
erTStala are readily ntxigained hy thrir mioroaonpieal chi* 
neun ; and the onl; ottsUU I hare koowQ miataken for them 
are eiT^Uls of Uipl« pbosph&te, as X mentioned whoo speak- 
ing of tbo pbtHipbatic dDpociis. If, however, tbero be an; 
difficnity, a drop of aoctio bcid will soon set the quesUoo of the 
compottition of the dTstal at rest. 

Oulate of lime deposits seldom sink to the bottom of tba 
TaHsel in which the urine is plaoed, bat seem to be buoyed op 
by the Blight mnctis deposit present. When, therefore, a 
drop of urine is taken for exaratnatinn, ther^ ia qo aeoe^isity far 
taking it troia the very bottom of the vessel, the stratum of 
Said slightly above this point being ofLen found richer in 
crystals. Oxalats of lime aeldora ocoutb in urine iu aufficieat 
quantity for chumical exainiuatiou. If oxalate of limo bo 
burnt in a plfttinam oapsule, and the enrhonisod residue be ex- 
puaod for some time to the dull red heat of a spirit-lamp or 
other flame, a white deposit will remain, wbioh will be found to | 
bo insoluble in water, but it will be dissolved tn acetic acid 
with copious effervesaenoe, fihowing that, by the prooegs of 
oombiLslioD, the oxalate has been oonvertedinta carbouat«< If 
however, tbo carboonte h&s been exposed to a bright rod boat, 
there will be danger of its partial or complete conversion into j 
lime, in which latter case no etTerTescence will occur upon the 
addition of an acid. Tn the acetic aoid eolution, the presence of 
lime may be dett'cLed upon the addltioa of oxalate of ammoniai 
oxalate of lime being quite inijoluble in acetic acid. 

Of Oxalate of Lime in a Clinical Point of View. There is 
still much ililTerenoe of opinion among practitioners as to the 
olinicat imi){>rtanc6 of oxalate of lime. There can be do doubt 
that, in the mnjunty of Instances, the crystals form after the 
urine iias left the bladder; and there ia good reason forba- 
lioriog that the oxalic acid may be formed by decomposition of 
the urates after the urine has been pasaed. The experiments 
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Dr. Aldridge of Dublin shov that nria acid and urates 
nro cuily dtMomposod into oxalic acid and oxalates. Dr. 
Orcn Keos entertains the opinion that this anb>;taneo is 
decired firom tbo uretcs ; and that, when present in tlio urine, it 
indicates the existence of ur&tes in the blood. This ph.vBioian 
holdn ** that the oxnito diathesis in merely an BcoidentAl aad qq. 
important modification of (he aric". Oxalate is often deposited 
in the urine of gunty cases, and it ie certainly ver)- often found 
among urate deposits. Wa may oonHidBr it as pruvod that 
thflre are rertain oondiUons of the systflm in whiuh both 
oxalates and urates are formed, and that from time to time 
oa^ea occnr in vhich one class of s&lts predominates. la the 
same caso, at one period ve may flud uric acid and orates; 
afior a time, these mixed with oxalates ; aod lastly, they may 
giTO place to a deposit of oxalate olono. Wohler and Frerichs 
injected uric aoid into the blood of a dog, and foand oxalate of 
limo in the urine. Oxalate ot lime passes throngh the ali* 
lucntary canal anchanged; but oxalic acid is in port excreted 
in the urioe, while part Iti decomposed in lliu gyateni. Baoheim 
aad Piotrowaky hare ahown that smsU repeated doseH of nxalio 

^ aoid (QfteoD grains every boor for eix hours) are not poiftODOUs. 
Ifot more than 12 per cent, of that taken by the mouth appears 

' la iho urino. 

Oxalate of lime is, however, not aliraya fonced c^fttr the 
mine has reached the bladder. I have sLovn that there is 

f Tory strong evidence of ita dcpoEition in the tubes of the kid- 
ney in certain cases, in the form of dumb-bell crystals ; and it 

' mast therefore have been formed at the time of the separation 
of Ibe urine Oom the blood, if it did not exist io solution 
in the blood iioelf. 

It appears, then, that oxalate of lime may be cxorutod in the 
urine when oxalle «eid or oxalates are taken in the food. It 
may be formed in the organism itself: and it may be produced 
by the decomposition of urio acid and urates after the mine has 
left the bladder. 
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Bendu) bts shown that the earthy phoaphatca asI' 
OzalatM incrfasc in direct proportion to each other. Tfc« 
notrition of the tissues gen«ralt; would be impaired under tli« 
same oiroumstances ; and a larger amoant of eartbj phosphate 
would pass ofl' in tho urina dissolved by tho oxalio add. {Archip 
des Vereini, Bond i. Hert 'J.) 

After what I have naid, yon frill not feel sarprisad that the 
presflnae of oxaiate of lime in tbo urine should afibrd qh but 
little help in the dia^noHis of the cane. It in often discovered 
in almost opposite conditions. Tbtis it is sometime!) present in 
poor broken down sattj^'^^i ^^^ i' i^ found in the nrine of well 
to do country g&ntlcmen. It will appear when wo live Loo well 
and take too littld exercise. It is common in chronic pul- 
monary alTectioDB, as bronehitis ; and it is often obfierved in old 
oases of emphysema. It js common enough in dyspeptics, and 
is usually met with la easos of jaundice. In various forms of 
general debility, in casctt of overfati^e, and in men -who have 
overworked their minds, it is perhaps the communofit iirijuoy 
deposit. Lastly, I have found it ninny tiroes, and in very largie 
qaantity, in the urine of men who aj^ear in all other respects 
in perfect health. 

It is impo8siblo for nie to enter into a diseosaion as to the 
treatment requireil in ihm& cases. As a general rale, it will be 
found that anything whicb improves the genenJ health and 
promott-fl oxidation will dimiuBh the tendency to dcponit 
oxalate of Ume. Cold bathin^^ exercise, attention to diet, i 
the minerul acids, bitter tomcs,aQd iron, are usually presorib 
with advantage. When the (iitmb-bclla oppenr frequently, it is 
dBsimhle to promote their expuiaion from the kidney, and pre- 
vent their formation, by giving mild diuretics with plenty of 
fluid ; or two or three glasses of Vjohy water daily will waab 
them oat of the uriniferons tubes. 

Cystine occurs ocoasionalty as a crystalline sediment in 
urine, and also entcni into the oomposiUon of a rare form of 
oalcolos which has been termed the cystine Daloolaa. Cystiaa 
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pns fonnerljT spoken of nndsr the aama of eyHtio oxiile, ud the 
■ame term wns applied to the calcnln^. 

Cystine formii a wliitiHli deposit, vhioh m faand, upon micro- 
scopical oxamiuation, to consist oC charftctcnstic six-iided 
ptofei, vhioh ma; be diBtiDguisbed from uria Hcid crystals of 
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the earoe fonn by dii^aoIviDg a porlioa of tha d«po<tit in am- 
monia. Upon the spODtanooas CTaporatioD of this ammoniiicul 
■oluUoD, tbe cystine is again deposited uncbangei in its liexa. 
gooal crystaU; while urio add would have beea converted into 
Ttrato of ammonia, vhiob, on evoxK)rntion,woDld have remained 
as an omorpboua reuidne. Ammonia, it appears, merely dia- 
Bolves tbe oystine, aad does not ent«r into combination with it. 
Cystine is insolnble in boLting water, in strong acetio acid, and 
also in very vreak hydrocliloric acid ; bat m readily dissolved by 
oxalic, and by tbe strong mineral acidn. The most remarkable 
property of this EnlRtance is^tbatit conitains Rsmuc?b ae 2ft per 
oatit. of sulphur — a character in which it rGHembles tanrinfi. 
Potash, liku atninooia, readily disHolves cystine ; lint it, is inso- 
lablo in catbonatc of ammonia. The presence of sulphur in 
oystiDB may Ic proved by heatiii({ tbo substance in an alkaline 
solution of oxide of lead, when a black precipitato of uutphuret 
of lead occurs. This test cannot be regarded aa diagnostic of 
cystiDe, bcoanse all animal matters cootaining sulphur exhibit 
a similar reaction. Urine containicig cyBliue ia said to sm^ll 
TCiy much like sweat briar. 
Dr. Golding Bird has observed that ealcaU composed of thia 
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labstsDce undergo a obuige of eolotir by long keepiog. From 
pale yellow or fawn coloared, they hare leen found to Bssmne 
a greenUh grey,1 and sometimes a flue greeninh lilae tioi. 
CcTStaU of c>'i«Line may he obtxintid friun a calotUaa oomposed 
of this Hubsianco 1>; dissolviog a portion in m solution of 
potBHfa, and adding exoess of aoelio acid to tbo alkalino solu- 
tion, wbon itio cyatiiio will ba dcpo&itcd in aix-iudod plates. 
Virctiow and Clot-tta have proved that cystine is sometixnes 
found in tbe liver; while taurine as well as cystine have been 
detected in tbe nrine. 

Of Ihe conditioM of system whiob {fivQ rise to the elimina- 
tion of this aubfitanee by tbe kidneys, littltt is at present known. 
In the majority of canen tn which it has baen found, tbo 
general healtli and tintrition of the paliontbave be«n bad. Dr. 
John.ion found cystine once in the orine of a prisoner, and it ia 
from time to tune met with in the nrine of iU^nonrished per- 
Boas, When examining the urioo of tbo bsone for Ur. Suther- 
land iTvans; Med. Chir. Sec, toI. xxxviii, 1855, p. 3C), I was 
surprised at the number of Bpecimeun which omitted largo 
quantities of sulphuretted hydrogen after standing a few days. 
It i» not improhablo thot the solpbur resulted from tbe decom* 
position of oystino or some allied substance. 

The notes of tbe following interDBiiag caae were sent to me 
by Dr. Milnor Barry of Tunbridge Wells, who also prooond 
flome specimeoB of tbe urine for analysis. 

Case. "Sir. A., aged ^-l, dark oomplexio&.well built and well 
nourished, of active habits^ assiduously engaged iu lUu duties 
of a laborious profession, sulTers oacasioaolly from sick head. 
ache, bat is otherwise in the enjoyment of excellent health. 
The presence of cystine was ascertainud microsoopioally at the 
beginnuing of October 1607; but, an deposits suppotted to be 
orates had often been previoutily noticed, the pmbabllity is 
that the cyetine had been excreted in Uie uriQ« for a long time. 
It seems now never to be absent ft'om ibe urine. UeLilitaliog 
agepoiea, and whatever promotes the mctamorpboBis uf tioaoc. 
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iDteI)«otOBl GxortioQ, ootive bodily axeroisct nientGJ u)xiot7,aiid 
smoking, appear to caine an increafie in the araount of cystine. 
Yon will observe the much krger relotive proportion of the in- 
grodiect io the morning nrine thaa m that passed in the 
evontog R Fow liount after a oieikl. There U no lumbar pun, 
and no irrilability of tli^i Ijliiddor." {Archives 0/ Medicine, 

I vol. L) 

I The first specimen of urine was received in October 1857. 

I It wu of the nfttnral ooloar, of aoid reaction, and had a smell 

■ not unlike tbot of sweet briar. SFoaifle gravity, 1038. 

H Anal^rit 61. 
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(. Alkulinct phosphates 
Tlie next specimens were received on January S8tli, 1858. 
No. Q2 WBH pAssed oo tbe morning of tlie 27 Lh, at ei.gbt o'cJoak 
ft (befoia breakfast). Its specitic gravity waa lOiH. 
K dnali/sii Hi* 

f 
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Water 

Solid idhLLot 
Cystine 
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Kxlr-Hctivea . 
Chtoride of sodium 
Sulphuric acid 
Karcliy phoHphatee 
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1.08 

11.07 
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In tbeae kdbIvbbb Lfae fliiil baIIb %TBt>a cHttniBUd bF ItLciueTutlon, whila 
tha wtphurk ncid, |>hoe|jhoi't<i Bold, fiud cbluriiJa of aoillum, w«re eetlniAted 
voituneti IcbII V. 1 ho ellgbt dltcre^iancy lu iLo uumberii trifrit |>aril<r (ivta 
lbs v«liiUlUatian oi saiuo a( ihe ha.l\at auuBlltui^nU! during tiiufD^ratluii, uid 
patUg tt\im iligtii errors lu liio onbljrscs, imavoldablo wbau guljr anaU quw 
lill«B ATA Optra lad oa. 
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Ncttj Wig paswd at 9 p.ir. on' Lho 20th, three boon aftff 
tlioner. SpeciAo grant;, 1037. 

Analy$i9 63, 
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In these snalfses, it is interesting to notica that the snl' 
phnrio acid is by no maanfl deficient ; indded, in the second, the 
smoant presiint \s coosidora\j!y abov« the average tjnaulity 
met with in health; urioa. Tlie prupnrlioa of cystino present 
although occapjiuEf a considerablo bulk, is really very small; 
80 that the opinion commonly ^entertained with reference to 
cystine being n compound in which the snlphur is removed 
from the organism in an unoxidised state, in oonseqaoneeof 
the oxidiiting prooessea being in a low eonditioQ, will not 
explain its fonnatioa in the present instance, as the ana- 
Ijses prove that a munh larger quantity of sulphur passed 
off as sulplniric acid rhan in h Rtale of combination in the form 
of cy»tin?. It is interesting to notice the large proportion of 
snlphnric acid present when the ej-gtine exulted in Baffiaieat 
amount to bo dctcrminod qu&DtitativcIy. 

Carbonate of Lime is said to (>Dcur. occasionally in the ctys- 
tnlline form in human urine ; its mierORoopical obaracters are 
somewhat similar to those of the catbonate of lime which is 
met with in the ufine of horses and other herbivora; but the 
OTystalline spherules are smaller and more dolicate. From the 
drawings given, it would seem that the «lc[iiler crjKtals uf which 
the globular maas is coiupuMcd are not arraogud ho compaotly 
logether as in the case of the salt t>o common in horses' nrine. 
In highly alkaliue urine, in which the alkalescence is caused 



313 



by o&rboDAto of ammoDta net bee by decompoiition of urea, 
earbonato of lims occurs in small gaaolity, bat ia an amor- 
ptioaa form. Tbis Is the aalj form in which I have yet aeAii 
o&rbonste of lime in hmnaD urine. Carbonate of liiuo muy bo 
reoogniard by the efiervOBOencci produced upon tho addition of 
a drop of acetic ooid to tbe deposit tsu«peoted to oontain it, care 
being taien that tbe sedimont be well vrosbed with distilled 
water before adding the acid, in order to remove nnv soluble car* 
bODate that may be present. ITriD&ry cnlcuti ooDtainlng (Carbonate 
of time bave been rant with, bnt they are not coitiinon. Mr. 
Hitohings of Oxford baa removed two or three, which are da- 
posited in the Oxford Moaeum. Cbalk or marble is occasion- 
ally added to urine, for the purpose of deceiving us. Tba 
prosooce of these sabstaQces is easily recognised by the aclion 
of acid, and by their being insoluble in water. 

Silica, it is asserted, in a few instances forms a constituent 
ef some calcali. Berzelins long ago abovred its presence in 
minute quantity in the aab of human nrina; bnt it has never 
bfioa met with as a depoiiit in thia eecretion, unless placed 
there in tbe form of sand, for the purpose of impOEUEig upon us. 
I bave received tbe urine of a bysterioal girl for examination, 
1 6ontaining nearly a lourtb of its bulk of oommon boQsc-sand. 
In tbis quantity, we could hardly fall to detect its composition ; 
bat the presence of a few grains might pos!iibly i?ivQ rise to 
some little difficulty, when they were foutid in urine. Their 
nature, however, would be determined by treating them with 
boiling oitHo acid, in which ibey are qoite insoluble. Uoder 
the microioope, tboy appear as orystalUno particles, of a very 
irregular form. 

Slood-Corputclet usually form a rod or brownish-reii granular 
deposit, which sinks to the bottom of tbe vessel. A few 
corpuscles are ditnued through the tissue. If the urine 
be perfectly neutral, or slightly aUoIine in its reaction, tha 
colonr of the globnlei will be bright red; while, iu those in- 
atoncea in which the reaction is decidedly acid, tha glohnles 
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vill be foTind of a bromi colonr, uupATtiop io the snpemRtaot 
flaid B smoky boo. When tbo nrina bos a rlocidedly amok; 
Bppearanoe, it will general!; follow tlimt tbo blood is demed 
trom tbe kiiiney; wbile, in tba miuonl-r of caees in which It 
Mtaioa its florid colour, it oomcs firom the bladder, prostate, 
or urethra. Oooasionnlly, hovevor, wlien the iirinc in nlkaliao, 
the blood, altboDgb ic oouies ft'um Uie kiilncr, exhibits itii ordi> 
narjr florid red colour. If blood- globules rotnoiu long in xaine, 
thery bcoomc muob altered in forio, the oatlioe appoariog irre- 
galar and ragged, and the aarface granular. (Fig. 4rL) Not 
unfroquenUy the blood-corpuaoles are sffollen and very mo^i 
dititended. Those cbaoges, no doubt, are ehieflf dependent 
upon physical caas«3. 
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p)g. It—BUirjd corpMBcleB. a.b,c, tRksn fmm Uio UviagtMiiy; d,t,f, 
frum the nritte ; d, corpusclM ■mull'n- Qiaii natural ; ftt «, Ihelr 
cl renin fa reoce aerrale iiadra|{gei; aud kL/, a itoumbat Blmllar 
Eppoajanca is alia w a. 

Of Blood in the Vrim clinically. Blood in the urine may be 
derived from any part of the gen ito-nri nary mucoos raembrano. 
In the female, it often escapes from the vesseU of the ntcrus 
or vagina. It is of course always met with in the mine of tha 
female at the flatnmenial periods. 

Blood may come ftum the kidaeyt in oonsequenee of recent 
infiomxaaiion or old Standing disease leading to ooags«tioo anl 
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sabseq-aent mptare of tbe vesseis of the MalpigbJan liody, cr 
its esoapo may depend npon that pecnliar condition of system 
in vhich there is a teoflenoy to oapillary hiemorrliage m all 
p&rtB of the Ijody. When blood -corpusolcs uto found oatanglod 
in casts, we may feel oertBin tlial they opme from the Mecrating 
strucLuni uF tliu Itiduuy. In tlieso chhbs, the uriiio generally 
exhibits the well known stnoky appearance which depends 
npon tbe action of the aoid of the urioo npon tho colouring 
matter of the blood. In coses la whichi from various symp- 
toma, wo we led to suspect tho oxiatoBco of ehronio kidney- 
diseasB, it is a favourable ai^m if the albumen is not rletected 
nfter wo fail, upon microscopical examiaftUon, to lind blood- 
corpaauleB. If tbe albamen, liowever, eanUuuea to be passed, 
wa may fed certain that it was not solely derived from the 
serum which escaped through the ruptared capillary vessels 
with tbe corpuscles, but is to bo attributed to chronis renal 
disease. Heematuria may depend upon a oaleulus b€iing im> 
paoted in the kidney, or upon the existence of fimgna of tho 
kidney or bladder. Its escape may bo due to diseaBe of the 
bladder or prc»tate. In malignant diseat^R, the patient i» often 
terribly exhausted by the violent and frequent hemorrhage 
whieh no remedies will restrain. Simple hEemorrhago, not 
dependent on organio disease, sometimea takes place from the 
rancous membraoe ot ike bladder, as well as from other mu- 
cous membranes, as from that of the nose, throat, lunga, 
Btomneli, etc. 

Chemical Characters cf Urine containing Blood. Urine oon- 
tajaing bload-corpuscleg mast alao eonUin aeram; but tbe 
quantity of thia fiuid is in mauy cases very Email, althongh 
numetoas blgod-corjiuscles are to be diaaoverod by micro- 
soopical examinatiao. If there be much blood, the albomen of 
the gerum ia readily detected by the ordinary reagents. 

Circtitar SpcruUt ciotdy rttemblins Blood-Corptiscleg. Oc- 
easionally the aporules of fungi are found in urine which very 
elouly resemble blood-corpuscles in size, and also in their 
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general nppeumnoe. (Archiwt of Medieiiuij vol. ii, p. 40.) 
UpoD very careful examination, however, with a higli power, a 
Utile poiol may freqaoatly be ubserved juet external to Ihetu; 
and not naFrcqaeatl; two sporulea may lie seen anitud to^Uiar. 
Thay vary in sixe more tbaa blood<corpusc1e3. A ttborC time 
alnoe, I received a spDoimen of nrine from a friend wluoh ooo- 
tained numerous spornlos; and the resomblaaoe to blood- 
tiorpDsoles vaa ko great that, had I oiamiBod tbe speeineo 

O 0. « .Q, 

Pig. it, — Otreulir ipanilei rtHObUof Mood eonnuolet from aolj ttrltic 

carelessly, I sbonld oertatnly have eonaidered them to ba of 

Ibis tiatute. Py usln; a power of seven handrcd diamotaiSr 
their characters were distinctly luude out. In those cftsea, 
nlbnmen dna to the exUtence of ludney -disease may be foaod 
ia small t^iiantity, which would complicate tbe case, and in- 
creaae the chance of our being led to form a wrong ooooluaioo. 
Wlien doubt exiBls, iho deposit should be net aside for a few 
days, when tbe spores will ger m ioftte, and nil yueetion u to 
tbeit luitaxe viU be removed. 



Bosas lUinzLT iset with dt Uoihabv Deposits, ahd Stn»* 

STANCES OF A DOUBTBTJl. Natuhe. 

Under thia heed I muat indude tubercle and concer, aai a 
few bodies of tho nature of wbioh I am not perfectly certain- 
Some of these substances hare been carefolly examined by 
other obBenrers, but the results bave not been sufitcieotly 
satisfactory to junlify posidve i^tatcmrnte as to tbcir nature. 

Cancer-Celts. Tn cases of canoer of tbe bladder, it is not 
uncommon U> meet with well defined oanoer-oelts id tbe nrine. 
Some time Hiuce, Mr. Fergussoo reijuested me to examine for 
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him a small portitm of gelfttioons-looking mattor, vhicb hail 
baen paa.'ieil hy a pntient snffermg from bladdor>afle«tioil. Of 
the exact natnre of this matter there had been &ome differcoce 
of opinion. Upon troatmg a fragment of it with a little glyoerine 
and water, aad »iibJBctiDg it to eiaminntion with a povor of 
two hundred diameters, I bad no difficulty in making out loops 
of capillary Teasels covered with a thick layor of canoer-cellk 
The speeimen prcseutod the uaual appoaniDcos which dta- 
tiogoish a cancerous tumour which is rapidly growing into a 
hollow vi8cu9, and was evidently one of the longue-Iike or 
villous prcBBSBes, broken off from the mass. There ooald, 
therefore, be no further t^oubt as to the exact natare of the 
ease. The diagnosis was coEflnnod by subsequent ciamina- 
tion of the part«. 

From time to time, spcctuions of urino are sent fur cxtimius- 
tjon coutiiiniog nuroeroDS well defined spindle-shnped oells, 
which, ftom thoir general resemblance to the cells of soirrhuB, 
are sometimes considered to prove the existence of this terrible 
malady m coancxion with the kidney or bladder. In several 
each instances, I have no doubt that the cells in qu>cslion bavu 
been derived from the ureter, and their presence was qiute anoon - 
Dootod with disease. It is very important to bear in miod that 
the epitheUum of the urster, tiod some cells derived from car- 
tain parts of the mueous membrane of the bladder, very closely 
resemble in fonn and general appearance the drawiuga which 
are given of the cells of hard cancer. 

Tubercle. Tubercle is occasionally met with in urinary de- 
poaits. Vt. Thniithnm {The Fatholo fjy of the (7rt;w, p. SOO) 
allodea to a remarkable and nndoubtod caae which bo saw in 
the Brompton Hospital. It is often very difBcult to identify 
tubercular matter in sputum ; and in many oases where the 
dsposit escaped in the urine, the disintegration of the tuberoa. 
larm&tter would bo so great tta to inlcrfcre with its detection. 
The characters of tubercle are represented in 2'Jw Microieopt 
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in itx Application to Practieal Medicine, 3nd ed^ pages 9lt 
anil 290.) 

Spherieai BodUt coutaining Nuclei and Granular itatUf' 
Bound stiuctm-M presenting these oliaracters are not tiiifTi»> 
qodDtly met with in spooimeaB of urine ; but t have not besn 
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Fig- 4S. — Cell* from !>ie urine of u ci«e nf ocuto rbviiinatUm. a. In 
Uiflunmrul auiA. b. Trvaied with ncaUa tutid. e. Cells rM«m- 
blltig pus. d. Th9 Mine tr«Abnd wltb ticeUo aehl. The tmaU 
fllruulu bcHlteE arii blood corruBalM x itli. 

able to determine with ftccnnuj the pcrtton of the ntnooot 
tract from vLiob tbey ord derived, or their pathological impor- 
tanne. 

The cells represented in Fi^. 4C were found in the nrine of ■ 
patient anfforing tram rheumatio fever. The 8m»Her roosd 
bodies are altered blooil-roqiusnles. 

The large cells ebove referred to contained several Irans- 
parent bodisB within them, which became very distinct upon 
the addition of ac{?Uc acid (nuolei?). The central bodies did 
not refract like, nor did tbey present Cbo cironlar dark and 
well defined outline so charaoteristio of, oil-globules. 

In Fig, 47 ore represoated specimens of large cells filled 






with dark granulbr matter, bnt not oontaining any oil-pirlicles, 
from tlie urina of a case of chronic bronchitis. There were 
alHfl a few pus-globules present in tbia specimen' Fig. 4H 
rf>pr6sent9 a cunoua coil found In the mine of n ea.»e of renal 
dn>p<>3r of seven weeks duration. Costs of medium diameter, 
with a few email cells containing oil, were a\»o present in the 
some spocini^n of urine. Of th^ n&ture of thuse bcidias I am 
not oeTtain, neither have 1 heou able to osuerUiu frutn what 

irt of ihfl peni to -urinary raucous membrauo tljoy have been 
derived. Kvary care was taken to prevent the presence of 
mattoTB of extraneous origin ; but it is not Impossible that some 

the peculiar cells have been derived from spatam which has 

len altered by the action of the urine. 
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^^.47.— Largo cella filled with granular nattarln tbe utiro oramKo 

of cbroDLo bnncliiila, X Ul&. 
Fiff.W-— CpH found In ths uiiLe of tt.oaee of renftl dropisy. XSIS. 

Cells prenenttng somewhRt similar chafRt^ters faavo come 
under my notice in several other ca^es ; and from thai portion of 
the mucous Rurraoa of the bladtJer known as thti trigone, I have 
obtained cells agreeing with thorn in general characters. It 
ia not noreasonable, therefore, to ussutso that many of theae 
peculiar cells are modijications of bladder-epiUieliuni. 

''Small Organic Glcbuks". Under this name, Dr. Goliing 
Bird has described some little bodies smaller than tho pus or 
mncoas corpnscIrH, with a porfectly smooth exterior, and un- 
ftS<»oted by acetic add. Dr. Bird suggeets that they may fae 
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nodei which h»0 been set ttm bom u eeU by the bnrataig of 
the investing membranQ. 

Elg. 40 represents the appuruioe of the deposit from Uie 
mine of n patient Buffering from calcoJus. Tbo bmall ronnd 
bodies represented in different parts of the figure were iQsoIabl« 
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Tig. 4)1.— 6ra&U globnlos and octoliodrA of cial«t« oTUme. X SU. 

in strong acetic acid, anil were unnltercd on the addition of 
ether or potasb. Many of tlicm contamed a central dark spot. 
Tbej were accompanied with numerous amall ootohodral 
ai7Htal9 of oxalate of lime. From tboir highly reA^clive pro- 
perUos and cbemical oboractora just referred to, it is probable 
that tbey v«rd composed of oxalate of lime. 

X>r, Balfour of Edinburgh (Edintmrgh Medical Jourual, toL 
i, IH50, p. 617, note) has showD that altered hlood.oorpiudee 
correspond to Dr. Golding Bird'n small organic globules. 
ATter tbe crenated margins, so often seen in blood-coi^usclu 
in orine, have made their appearance, the globule undergoes 
furUicr change, until at lost it rcassumoa its spherical appeac. 
anoe, but becomes much smaller than before, and ie not altered 
by hot or cold acetic acid. These sO'CtJled small orgamo 
glohnlea may therefore consist of littU tpherule* of oxaiait- oj 
lime, aitered blood corpuscles, or the tporuUs o/ Jungi, 1 have 
demonstrated the lat^ in a greats number of cases; and some- 
tiroes they form a " visible white dcipomt", iiuoh as Dr. Bird 
deacribed. It is a pity that the name "organic globole" has 
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been nf)«d at sU, for eettainl; several widel; different sub- 
staaeee answer to tho descriptions given of it. Tlie so-called 
** lerge organic globules", or " exndation-coqiuRcles", fanve bcert 
shown to consist of an sggrtigatioD of fat<g1obuleB, sQcb as i^ 
fonnd in cesea of fiitty degeneialioii of the tidney. I liav© 
therefore tliouglit it belter, in order to avoid coofasion, not to 
emploj tbe term in tliose kctures. {See Leotore tx ; elso The 
JUicnucope in Mtdicme, Und ed., p. 320.) 

If tbe practitioner should meet with objects whose nature 
he ooDiiot asoertoin, he shonld at oaco make careful drawingB, 
and take notes of the case in which they ocourred. The 
importance of being fAmihar with the appearaDCdii of all the 
extraneous suhstauces likely to be met witb hus Ijeeu alreaily 
referred to. 

ESTOZOA. 
EcWnoMcet baTe been passi-d from hydatid cysts oecapying 
thekiduty, and h&ve bfeo foiiud in tbe urine. Tbtj booyetB 
of these creatures are very characteristic, and would be foand 
in the ni-inary deposit. Mr. Simon ruft-m to a ca^e in which 
small cysts were pAssed entire. In these rai'o cases, the symp- 
lomft of a tnmonr connected with tho kidney are present. At 
length the cyst bnrsta ; the fluid frith echinooocoi ia diaoharged 
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Fig. SO.— Eetilnoevoci hominiB in dlllbieiit paalUgaa. 
Fig. Ql, — ClbTrS or LuokletE of euliinDcocci. 

in the mine; and perhaps aome fragments of tbe cyst alao 
eaoape. These and the hookl«ts of tho echinococoi are per- 
feetly charaeteriatlc, and cannot be mistaken for aoylbing else. 
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(Dr. SiOTeluDEt Ltmeett lA5d; Hr. Simon, Laneett 1853; 
Olatgnw yfedieal Joumai, 1866 ; Med. TintsaTui Gaseltt, 1^55; 
also Dr. Thndichum'ti treatise. fh>iu which T have extneced 
those references. For the Cbaractcni of EchiDOcooei, see 
The Mierotcope in Practical Mtdicine, 2nd ed., p. 361.) 

D(;ifoioma Crenaia. The most remarkable oase on record io 
which worrn.-t vrero puscd from the ttrioary hladdc-r, is ooe 
vhioh is reporteil b7 Dr. Aithnr Farre, who has made some 
most careful dLssactions oi the worm, and obserrations an tha 
anatomy of the otb. (Are)M?et of Mfdicine, vol. i, p. 290.) 
This is tho ease recorded by Mr. Lawrence in toL ii of tba 
SItd.-Chir. Tram, in the year 1811. It is the only ona on 
reeon). Dr. Farre describes the ge^ieral characters of tho 
worm in the article " Worrati", Library of UMicinf, Toh r, p. 
S41. Hiidolphi, on instifUcient evidf-noe, declared that these 
worms were merely lymphatic concretions ; and in oonsequcDM 
this interemtiDg and aiith^nliu ca»e has not yet been properly 
nolicoil by writurs an parasites. From the reoent reinrestiga- 
Uon of the wliok snhiect, there can he nr> doabt that Rndolplti 
was wrong in his coDchiaioiiH, and that these were real aterel- 
minthoBs worms. In his pnper above referred to, Dr. Farre at 
onae seta all doabl on the (juestion nt rest. He now <Ia- 
sQiibes tba miDota anatomy of the worm and the oharaeters of 
the ova. 

Tbo patient was a woman twenty-four years of ago; and, 
dariog the course of two or three months, she passed as many 
u f^m eight hundred to a thousand worms. The worms were 
of two different Jrinds. Tho first form, which varied from foor 
to six inches in length, were passed in great number. The 
other kind was smaller, voryisg from half an iuch to an inch io 
length. Th^se wonus were passed on one occasion only; they 
lived in tho urine for three days, and moved very briskly. 
They belong to the genus spiroptero, and Rudolpbi gives to 
them the name of spiropiera homini?. The larger worms hare 
heeo named by Dr. Farre, from their body being donblOf dipio- 
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mta% creoata. Fig. 52 ropreaoiu tbe general Qhar&oten at' the 



fViS- t>9>— Diplosonn (treaaU IFom). Ona of tb.s lare'ost and moit 
perffMl apeolmons of tho ectoxof^D, half th« catiml sfsie. Iq tba 
centre, ai tha D^per part of the flgure, it the sharp twist cr kink. 
whero the bud; li moat coniracteil. From thia [loitit tacli hulf 
gr-odUElly «nlmrgea to a c;enairi duUiitce, buL tiipcrs HgiiLii Uiwiu>l9 
either exUviiiU;'; tberlgbc^balf termlimLing, In Ltle ajie^cimeu.ia 
a pdnt, the left fUralahed with a latcrsl membranous tiap. 'Vhls 
balf of the btidy shows the abdmuimil groove, aDil domblo creoAto 
border. The right hair, heln;^ npli-nlly twitted, eitilblts KuccaeBiTe 
portions of the iior«a1. Ial«ral, and nbdomiaiU eiirf^'^es. Tlits 
tviatiuj; t3 observable in maiij- HpeoimeEa. Tawirds tbe exirtinlir 
of Lbls hair, numeroun fibroTis cruBS-buids ue ehowu. 

irorm, cue-half the natarol size. Xlic minuto etmoture of this 
creatore ia very peculiar, and has been aconrately inTestigated 
by Dr. Farre, ivho lias illudtrsited bis remarks with namerons 
dnwings. Tbero can ba no doubt that, in this uniqao case, two 
new forms of intestinal worms, never seen beforie or sincej wore 
passed ^m the bladdor iu coa^iili^rAbla number. For the de- 
tails oE the case, ami for the account of tha structure of the 
worms, 1 must refer you to Dr. Farre's original paper in the 
Archiwt. 

DactyUua Aevleattis. Tbo only cbsq on record in which this 
pu'asiu! bas been found in connexion with tbe urinojy organs, 
is that of a girl aged fi%'e years, who was under the caro of Mr. 
Drake. Several worme were vaiiied ; and aorae of them were 
oarofolly examined by Mr. Curling, whose memoir, with draw- 
ings of the worm, h pulilished in tbe twenty-second yoliime of 
the Tran$acliom of the Modico-Cbirurgical Society. The 
fsmale was four-fijlha, And the male onl/ twci-3ftha of an inch 
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in leagtb. Tbe tegument ww Armed viih spines, occnrriog in 
duBterH. Tbe wonns exliibilecl active XQOv^mecU; and, if left 
in the urine, tfaey lived for two or three days. There were no 
symptoms in tbe case pointing to any derADgement of tlis 
uriuury orguia. They wer« firac noticed in the urine on Majr 
20ih, li^'Sn, and on several occasions bctvocn thi;? date an^j 
Jane lUh, nfler which no more worms were passed. Tbeai) 
entozoa wore, Uiercfure, only found dming a period of sixta 
dnys, and they vcre not prosont oach day. 

StrMffylus Gigai. This parasite appears to have beea foo 
in the baman kidney on one ocoasioa, althoagb Kucbeumeisttir 
comae lo the oonclasion that it has never been met with. The 
Rpecimen is preserved in the College of Surgeons. It is oocfc. 
sionally found in tbe lower animals. A tevr years since, . 
abtained three beautiful specimens of tbe worm,tvo males a&d3 
one female, which wore found coiled up in the kidney of a Uiigfl j 
dog. The female was about flfteon inohcs in lengtb, aiAt 
rather less tban half an inch in diameter. The skin iras of a' 
very bright blood-red colour, mottled n-ith blael:. Tho malas 
ifere.ahont nine inches long, of a reddish brown ootoor, and 
about a quarter of on inch in diameter. The kidney wasra. 
dnoed to a mere airouii cyst, rattier larger tban the organ on 
tbo opposite side; and the three cntozoo were coiled up to- 
goCher, and ocanpiod its entire eavity. The ureter was per* 
vions all over itH fiurfaco, and imbedded in the mncua of tbe 
hiadder vera multitudes of ova. Ova wci-q positoJ in great 
number in the orine of this dog. The kidney and the fatnalai 
worm am preserved, and still in nty possession. 

Distoina Hamatobium has been found in tba bladder, 
uratersi, and pelvis of kidney, o-s well as in tbo veins of the 
inlcatinp, in the portal veins, email intestine, gall-blajdor, ele. 
Oriosiu^er !«tatea that this parasite in very abundant in Egypt. 
The eggs of the worm were imheddod in tbo mucous mem- 
brane of the bladder, wbicb mitcb congested and eochymosod 
in tbase bitoBtions. Tbu worms themselvas appaar to bme 
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been fotmd in tho vessels. The eggs often form the nnclei of 
small deposits of uric acid. The; have beeD fuund mlhering to 
Uio mucouii mombmnc oftlio bladilcr, kidneys, and ureter. 

OtJur Worms pas$cdfrom the Urinary Orffaitg. A caao is re- 
lated b; Raisin in wbicli a worm three lacbes loD^ was passed 
bj a moD fifty yeais old, Moublot olludoB to tho ease of a boy 
aged 10, who voided four worms from four to five inches lOQg, 
aaoompaiiied by pus. Other iDstaaceg are recorded, but these 
do not fieem to be well authwntioated. 

Parasites and other Animals of accidental presence in Drine. 
Inteatioal worms ore sometimes [mssed into the vessel coataio- 
ing tho urine, and tho patient not unfrtfiuentlj' affirms that 
ihey came from the hladder. Various species of acari are fre- 
quently met with in urine. It need hardly bo said tbey are not 
found in the urinary organs. Insecta and their lorvee are Ccota 
iimo to time fouod in tihae. Fatioata will positively assert 
that larrm of the oommon ilesh-lly have been passed throagb 
the urethra. The insect Isrva can always be at once distin- 
guished by the pcesonce of tracheie in evury part of their body. 

Elongated Cloii of Fibrlne nr of Blood are oceaaionally mis- 
taken for intestinal worms. Microsuopival examiQulion will 
enable any one at. ouco to diatioguiiih them. 

This brings as lo the conclusion of the BUbjept of urinary de- 
posits. In my uext lecture, I shall draw your attention to the 
most important eharacters of some of the principal mlcnli ; and 
wo shall also consider the oausog which influence the deposi. 
tion of these eancretions from tho urine, and the plans which 
have been proposed for their solution or removal. 
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LECTURE XII. 



Ok C&ijcinj. Oentral Coiuideration of the Subject, Animal 
Hatter in Calculi. Of the Concentric Layers. 0/ the 
Clanet of Urinary Calculi, and of the Chemical Exami- 
nation of Calculi. Teit$ ktpt in Smalt BottUa vilh 
Capillary Orifices. Cuaa i. Calculi whi«h leave only a 
Trace of fixed Retidue afttr Krpoture to a red Htnt, 
Uric Acid Calculi; Clietnieal Characters. Calculi eom- 
posedof Vratet; Ckentieal Characters, Urte Oxide, Xanthif i 
Oxide, Xanthine. Cystic Oxide or CytUne. i'ibriitoai 
Calculi. Fatly Concretianu. Cijihs ii. Calculi which 
lea.te a comiderable Quar^tif of Fixed Jieiidue ofttr 
Expoture to a red Heat. Oxalate of Lime Calculi;] 
Chemical Characters : Calculi composed of Earthy Pho$. 
phate; Chemical Characters. Carbonate of Lime Caleali. 
Bilicie Acid Calculi. Prottatie Calculi. Summary vf 
Chemical Characters of CcUculi. Of the Orinin and 
Formation of Urinary Calculi, and of the Nature of Ike 
Nucleus. On the relative Frequency of the Occurrence oj 
the different Calculi. On the importance of th^. adminit- 
tration of increased quantities of jtuids in certain Calculous 
and other affections. On the methods of dissolving (Jrinary 
Calculi. On dissolving Calculi by Eleelrolytii — Lithotomy 
and Lithotrity. 

Gentleuen, — We hsvo new to oonairfer some pointa io refar- 
ence to urin&rjr coloulj. ^Vs there ari3< severel snbstonocs in 
liealtliy urine which posseas but a slight ileKree of solubility, 
and as, in certain derangements of the physiolo^cal actiDDS d 
tbd Lody, these Dompounda btq formed in maoh larger propor* 
tion than in health, while other matters not present In healthy 
arine, and not readily solable in water, are aamctimca formed, 
yoa would readily iofer that IVom time to time lome of titasa 
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iQfttton woold bo slowly deposited in tba insoluble form while 
thu tuino >ct reiuaiiisd iu the bladiliir, or before it reached 
this organ. It is very interebtiog to coosid'Sr tho catura of 
the vfirious conditions ^rhich aro likely to lead to tho formation 
of c«Iouli, and it is mstraclive to study iho coodiiioo u{ the 
system in relation to the parlionlor form of infiuluble m&ttar 
that may be deposited. If wo were occarately acfjuainted 
with the mode of deposition of colcttlous matter, it is vary 
possible that we might l&y down such rules for the guiduma of 
patients in whom this tandeucy existed as would prevent the 
formBtion of the stone, or retard ila increase, if already formed. 
Too xanst not aiCways look for the cause of the deposition of a 
caioulos in the characters of tho urine ; for it is possible that 
the uriue may be healthy while a stone ia forming, and that 
tho changes taking place on ihu f^urfnce of the stone itself 
may causa ihe precipilaticii of insoluble substances. Remedies 
which act on the kidney id many caees exert no influence upon 
tho formation of a atooe. It is very iinportsut to study tbo 
chemistry of the body carefully ; and you wjU often find that 
the teodoncy to calculous disorder is not un&GquGnt|>' explained 
by doranged chemical ohangen, which may porbaps bo mate- 
rially modified by attending to the aotion of tbo alimentary 
canal and skin, altering Iho mode of living, and administering 
the salts of tho vegetable acids, alkalies, mineral acids> or 
more diluents in largo quantity, according to the nature of 
the case. 

I lo those coses in which the deposition of the calcttloua 
natter mainly depends upon the state of the urine being 
unfavourable for holding certain sUgbtly soluble matters in 
solution, it follows that the tendency to deposit msy bo averted, 
if tho condition of the urine con be altered. It is posiiitile 
that at one time an acid siota of urine may favour the precipi- 
tation of uric acid ; while, after a short interval, its oharaotors 
may become so altered that ii tends flrst to dissolve the uric 
Mid, and then to precipitate phoaphatos, which are inauluble 
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in ftu alkali. The latter salts are soon deposited on the mja 
acid, and protect it from the fortlier Bolvent eotaon of tte 

alkali- 

AnltMl Matter in Catetilf. CalenU cliea oonnst of mtaj 
^threat coDstitaents ; bai usaally one predominates gread; 
orer tbe real, and tlie calcuias is nuned aoeordiogly. Eves 
the pare'^t calculi compcHcd of oarU]f Halt*) eonbain, nerer- 
thfilesB, a certain qnanti^ of organic matter ; and those w1ii«k 
seem to consist of or^ganio material only, contain ■ eerlaio 
pcoportinn tti earthy salts. A certAin amount of animal raaKar 
is depobtled wiiU the hard material, and in many cases eema 
to agglutinate the particlcfi together. After the hard matter ot 
the stone baa been diHRoIvHd,this animal matter may 1)e seen in 
the form of a CranslTtcent, grannlar, mnous-like mass. Upoo 
nucxosoopical examination, sometimes the remains of deUeatu 
ftlTtgt can be detected in this matrix, and very frequently dnmb- 
bells of oxalate of lime, or fragments of them, are fonnd. Tbe 
flingi were formed during the formation of tbe ealcmlas; and 
it is poMible that the reaction derelopeil during their growth 
may have fixortud an influem^e npon tbe precipitation Of the J 
insoluble matter. ^ 

The bard caktilona matter may eonaist of sntmtances wbteh 
exist in healthy urine, like pboBphates and tmo add, alowly 
deposited from their weak solution in the aeorolion ; or of 
materiola which are not pr«<ietit in perfectly nonnol orine, Bveh 
as oxalate "f lime, cystiDC. etc 

0/ the Conetntrie Layen of OaleuH. Tho insoluble material 
ig deposited in distinct layers, vhich can often be readily de- 
tached and fieparately examined. These layon are eadly 
demongtrated by making a sootion of the eoLculu.'i, wliiofa ean^ 
except in the case of the burdent and most britLle calcnlir 
ho readily efTccted as follows. The ealeolus is to be mwd 
throtigb with a fine sharp saw. The eirt surface is nexi 
to be ground smeetb, by being rubbed down upon n smooth 
flat bone with iraler. When it is perfectly even, it may bo 
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washet], and allowed to dry. Laatly, the cut eurfQCO la to bo 
TamiRhed; and now all the different la^n will be seen most 
dislicct];. If the calculufl be very brittle and hard, iinlo»q it b« 
BAwn IhTOtigh with a diemond whi>(<l, it ih hotter tt* gnnii awrj 
eoa-hfilf without attompting to saw tbrough it. Small ralcnli 
m Twy cosily ground and polishod, aud ofleo furnish very 
instructive speciuiens. 

Xbe coDceotric layen are often of dijTercnt colours, of 
difforont degrees of hardnesE, coatain vgrioua proportiooB of 
OTganic base^ nud are of difTereut, chemical compoHitioia. Each 
ling forms tlio section of a layer, and a portion of each may be 
ctetaohed and chemically examined separately. Some of theae 
layem are deponitfid quickly, others more slowly ; and they 
therefore vary considerably in hardneas. In examining a 
:alaB,it wUlbeDecessary to sobject a email portion of eereral 
irs separately to exeminaiioD. 

Seldom can any definite erjstalline form be made ont, except 
upon the aurfaoe of tba concretion; and, upen examining 
Hmall portions of a calculus in the microeeope, uothitig but 
a great number of crystalline fragments, exbibidng conoentrio 
layers, can usually he di&tinguiehed. Somoliines the material 
is deposited in little spherical masses, which become incorpo- 
rated. Although distinct, names are asBigncd to different form)? 
of calculi, fl coDoretion entirely composed of only one subalaace 
is seldom met with. 

0/ the Classes of Urinary Calculi, and of the Chemical Exa- 
ittination of Calculi, For convenience of description, calculi 
may be orranBed in two classes, according to the r*?l8tivo pro- 
portion of the organic toatler and inorganic sails present. The 
combustibley or (Turnout entir^ltf citmbuttible calculi, are ihoBO 
which leave v^ little residue after exposure to the actioQ 
of a red beat on platinam foil ; while the partially oombiutibls 
or ineonbtiittble calculi leave a coQBiderablo proportion of 
fixed residue. 

T. The firtt clou mU include calculi oompotted of orio acid, 
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urates of ammonii, soda, Ume, and magnesia, aod the oat 
forms of uric or xa&thic oxide calctili, fibrmotu and blood 
ealculi, and tliose oonaisLing of cystine. 

u. The second cXom will oontaiD the oxalate of lime or 
mulberry ealcaluit ; tbo calculi vomposed of various pbosphatio 
depOMtii ; that conHiutiog of carboaato of Ume, rsry rare \n Haa 
human stiliject, bui rtot uncommon among; the lower animals; 
aod Uio ulicic acid calculus. 

Tho f^rst preltminarjr test to which, a portion of oalottlons 
matter of odIidowq compoeition is subjected, contiints in ox. 
posing it to the aotiou of a red heat. Whon reduced to a floe 
powder, a littlo is placed upon a piece of platinnm foil, and 
bsated in the Bama of a spliit-lamp. If a carbonacinjuis mass 
remaiUt it ia to be exposed for Bomo time to a red heat, until 
it is entirely dissipated, or until notblng but a white aah 
remains. 

If it be almost G-ctirely dissipated, the original powder ia to 
be tilted forurio add, urates of soda, lime, BmmoDia,or cysttae, 
aeoording to the method described for tesliog for theea sub* 
Rtacoes occurring in tbo form of arinazy deposits. 

If the powder be inoombuatible, or only partially combusti- 
ble, it is to be tested for phosphate of lime, triple phoxpbats, 
and oxalate of Ume, by tho methods indioated. <See Tables.) 

Teatg kept in Small Bottles with Capillary Orifieet. Let.; 
mc dii'oct your attention to a very oonvcnient plan of keeping 
reagents, which is not ooly applicable to the subjeot now ondar 
consideration, bat will be found of great advantage in all cases 
in vrbicb only a very Bmall portion of matlar bi. to bo eubjscted 
to examinaLioD, particularly in a»certaioing the chemical cha- 
racters of RUbstanoea ■which form tho subject of mioroaoopical 
inquir)' — in fact, the plan of examining Ibe cheuiitiol composi- 
lion of a sabatance which I am about to describe may be 
termed not iuaptly microtcopical te»ting. A chemist may cany 
bis laboratory in hia pocket; and the pbysiciau may take all 
the apporatoa necessar}- for the most complete qualitative 
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examiiiBtioa he is em called upon to make, In & space much 
lc<ss than tbat now UHually occapied by the nriiioiuet>er, sptrit- 
lamp, and aoid-bottles. 

These little test-botUes wbioh I □oiw ahov yoa ma; be kept 
in a case. When we proceed to lost a Hmall portion t»( se.\c.n\nns 
matter, tl !» to bu powd^F'ed, bucJ pUced uo a glass slide. The 
oap is removed frum tlie test-bottlo coataiDicg the appropriate 
reagent, which is then invcrtod, and its capillary oxuemity 
placed ueor to the matter or drop of sulutioa to be tested. The 
irarmth of the hand expands the air coDtaiced in the boltio, 
and a drop of the liquid ia expelled.* {Hoio to iVork with 
thi Microscope, The Alicroseope in Practical JHediciim.) 

In this way, a drop of an unknown solution [?an be readily 
aubjected to Uie action of several tests, and indiealionB of the 
pnseace of certain substances may he ohlaiued as cli^arlj as 
if mueh Uu^er quBoUtiea were operated ou, lu Cestiag for 
carboDatofl, iho powder or Bolution may be lightly covered 
vlth a piece of cbiQ glass, and the acid subsequently added; 
the alightest effeirescenco beaomes at once clearly perceptible ; 
and, if necesaary, the specimen may bo snbjected to micro- 
acopicol axaminatioii, and tlius the smallest diaengagemeul of 
^•bubblea can be detected. 



, Class i. Calculi which leave only a Trace of Fixed Baidue 
afler Expotxire to a Med Meat. 

Uric Acid Cakuli. Nearly two-thirds of the calrali in the 
mtisetuna of this coontxy consist in great part of one acid. 
They vary very tOTicb in size. Sometimes amall calculi are 
foTind in great number in the kidney. For tha most part, the 
nric acid is deposited in the first instance in the kidney itself; 
and not unfrequeutlj the amaU concretion becoraee impacted 



• TbeM teat-bottlM ue to be oU&tned o( Ur. MitlliunB, PoHugoi 9u-Mt. 
Linsolu's Inn. Soua &re lttt«i] ii;i in Ji bui, with Kiipnipcittie appanitua for 
eumkulng oiiue. 
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In the lover put of the oiinifdrotia tnboB or inftmdibulo, and 
gives rise to great irritatJoii, until it becomes roleosed, aoil 
passes down tbo ureter ioio tho hloddor. It may now pus off 
lif tbonrcthro; or ma; remain in the blA<ld6r,vfaonUfer aft«r 
layer is added, until it attains a oonsideralle size. 
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V\f. 69.— Urio aetd depoaiMd upon i Biniitl«r etkoltu aomitoMl i 
oulKecfUneb 

Tb& uric tiiiid. calculus is oraally of ad oval form, bat some- 
wbat tlattened on tiro O'f its sarfaces. It is aomotimes qaicc 
emootb externally, sanKstiincs rough, or oorered vitb a nmnber 
of ronnded projections. It is genorftlly of a brawniHli hue, 
TaryiDg from a pale fawn colour to a dark browniah red. 
l>r. Reea met with nac Hpccimon in which the Ducleos was qnile 
white, and was composed of pure oric acid dostitate of coluor- 
ing matter. Itn consistence is usually hard, and its taitnrs 
oompaot. It breaks up into small angular pieces. I have 
examined mouy small nri^*. acid calculi^ and in several iaatances 
have fouud that the nuclens consisted of matter insoluble in 
potash, which polarised readily; and, in soma specimens, well 
defined damb.b^l cryKtals of oxalate of lime were diacoremd. 
Id some few cksi'h, the nucleus probably consisted oriftiuallf 
of mucus or some soft matter, which after a time had tihrank 
and nearly ilricd up, leaving a epace or cavity in the oontre of 
the calculuH; but, even in these, matter ioeoluljle ia potash 
and acetic acid ensts. Veiy generally, dumb-bolls of oxalate 
of lime fonn the nucleus of urio acid calculi. The oric odd 
calculus is orton coated with phoipbatet. The IrritalioD of the 
cttlculuii, according to Dr. O. 0, Bees, excites the eooretioQ of 
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an abnormal quaulitjr of alkaline fluid from the mnoaas meni- 
bratid of tbe bladdfir, which causes the eartby phosphates 
to be precipitated [rom their solatioD ia tho arioe. If smmoniB 
veie set i^ by the decompDEltlon of the tiriao, U in pofiRible 
that a little of iho uric aaid calculus might even he diflsolved ; 
bnt this ironld sooq be prevented b; the deposition of earthy 
pho^bate apoD the jsurfsure. The phosphates urc not $eeriUd 
in increRsed tiaantit]- bj the macons roembraoe of the bladder, 
M wag formerly heKcrved, but are precipitated from their sola- 
liOD in the urine. 

Chemical Charaeten. Insoluble in boiling water ; Eolable 
in potash. From the alkaline aolutifln, crystals of uric acid 
may be obtuned by adding excess of acid. The mnrexlde 
\ Last may be appliod. (See Uiic Add.) When boated on 
plaUnutn fcU, it evolvee an odonr of burnt horn. Carbonate 
of ammonia and bydrocyanio add aro among the prodacts 
of decomposition. Ihc small amo'QDt of residue which re- 
znaiDs artcr tho ash has been exposed to a red heat for some 
time, conaista principally of phosphates and carbonates of loda 
and lime. 

Calculi eompoted c/ UraUf. Tbeso eaJcali usnaily contain 
tirates of sodn, ammonia, and lime ; and not uufrequenily small 
qoautities of oxalate of lime are deposited with the urates. 
This oalDuluB is in groat part solublo in boiling water, and 
gives off ammonia when healed with a strong solation of 
bioarhDnatd of potofth. Dr. Front (states that tt is principally 
not with in children, and is nsnally ^mAll in ^i/e, of a pale 
brown colour. Layera of orate are often found in uric acid 
calculi. 

Chtmical Examinatirm. After treating tho calculus with 
boiling water, the insoluble matter is to be separated by fll- 
traUon. TfatH may oonaist of oxalate of lime and phosphates. 
If only a little boiUng water has been addcdftbe uraUt n-ili be 
depoaited as the aohiUoD cools. The BoIntioD ia to be tested 
ks foUovs. Aoelie acid precipitates the tiric add. Filler, 
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evaponte the solntion to dijness, and expose the residue to 
a red heat. Carbonate of soda and carbonate of lime remain, 
'i'lie last majT be obtained by solution in aoetio acid and prect. 
pitation as oxalats. 

Vrie OxieU, Xanthie Oxide, Xanthiru. Thene names hwn ' 
been gpven to a rare form of calculus, irhicb bag only been 
fouud in m&n on tlireo uccasioua. It i& not soluble iu water; 
it iH burd, of a yuIlowisU brown colour, and Ibo aurfocu can bo 
poliiliod b^ friction. Soberer luia found xanthine in the lifer ' 
Bud spleen, in utuscle, and in blood. It ia dosely allied to nrio 
acid, and also tu liypuzaDtbiuo, which only dillers Irom it io 
contaiuiiig two atoms mote of oxygen. 

Cyttic Oxidn, Cystine. Tbis form of calculus in of a pals 
greeuiab colour ; Us eurfaec is smooth, and there ore no iadi- 
oatioDs of concentric layers. Tbe ftitotnre is glistening, and tta 
fltruciure is KemitranspareDt. 

The chemical cbamcters of tbis calculus are the same ai 
tbose of cystine. 

Fibrinous Calculm. Tbis form was first noticed by Dr. 
Marcct, and it appears to consist entirely of an elastic orgaiiio 
siilfSt:ftnoe closely allied to fihrlne. It is said to resemble yellow 
wax in its appearnnoe. It dissolved In potash, but was preci- 
pitated by excess of acid. It was insoluble in water, alcoliol, 
and etber ; but was disaolred by acetic acid, with the jiid uf 
beat. In this solution, ferrocyanide of potassium pnoduoed 
a precipitate. It left very litUe fixed residae after exposal* 
to a red beat. 

Bload-CalcuU. Br. Scott Alison funushes tho following 
interesting remarks with reference to a case in vbieb be 
discovered some blood-calculi in the kidney. {Arehiv£t qf 
Medicine, voK i, p, U-O'j.) Id examining tbe body of a man 
tiamed William Solly, who was admitted into the Consumption 
Hospital, Brompton, under the core of Pr.CQrsbBm,oii Aogost 
23rd, nnd who died on the 30tb of tbe same month, the left 
kidney was found by Dr. Alison to be greatly atrophied and 
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changed in Btruoture, while the infuadibala and palvis warn 
siuSai with hard bodies, most of Trhich were of a coal-black 
colour. " The blaclc calciili occupied the pelvis, while the 
infandthnla vere teaanted with o, few calculi of a whitish gre; 
colour, with one exception small in size, about the magmlude 
of poar-sc«cl», and wonting the crdinaiy pbyeiciU oharaotara of 
ibosphale of hme. One grI{!uIus, wljich oct^Tipi^id an infaDdiba- 
\ma, 19 the size of a horee-bean, ioolfs aomewbat worn and 
disintegrated, and at one point resembles a piece of decajdd 
wood. At oQd Bid>a it ia bl»ck, from thd presences of altered 
blood. It is Torj light in weight, and is coiDposed of blood 
and phosphate of lime. The black caJcull, which form tho chief 
point of interest ia ihe cage, were about alx m nnmhcr, and 
ranged from the niz^ of a coriander'Seedtothatofa small Lorse- 
heoQ. l^'bcn found, theao black calculi were tolerably hard; 
hut, being friable, they partly broke asunder in handling. The 
fraaured surface varied a little in colour, in some parts pre- 
BontiDg a dark rusty tint." Liqaor ammonife diesolvcil thorn ; 
they were capable of partial combustion. Tlio niicroacope 
revealed only amorphous part:ol€!i; but Dr. Owen llees, with 
the asriatance of a neatral saline BoIal.icn, discovered forms 
which ha considerci to be the remains of blood- corpuscles. 

The kidney was remarkably altorod. It waa veij small, but 
retained somewhat of the norma! shape. It weighed only an 
ounce and a half, and was only two inclac9 ia length. Its 
colour was rlrab; its conaiatence was firm and fibrous- Atone 
eilrcmity only eould any natural coitical or tubolor stracturc 
be found. The organ raaemhled a 9fto with thin irregalar 
valla. The lining membrane appeared healthy. The reual 
artery was small, tbickened, and scarcely admitted a common 
probe. Tha ureter wa3 small, but less out of proportion than 
ihe artery. Tbe investing membrane could not be separated 
from the other parts with which it was conaecteci. 

" The atrophy of the Icidney in this case vim ptobobly brought 
mbont by the production of inflammatory action, set up perhaps 
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"hj the presence of iniftll calculi of phiMphate of lima. Blood 
vas probabljr effu&ed in conscquoooe, and, from sappreaaioQ 
of orine, rumauied in Uie iufundibula and pelvin, and failed to 
he waahed dnwD the ureter. This blood hardening would foim 
the calooli which were discovered. After the abBtement of tbe 
snppoacd inflammatory actioD, dcgCDcrtitive procvsBes woali 
supeneae, iiud ieud to the remai'kuble atroph> and chimge 
which the kidney prescntc^d. The duties of this altered kidnaj* 
would be tlirown upon the other; but, as the systam was maeb ■ 
wasted hy disease, no increase of «l£o would resulL 

•' Only a very iraporfect history of the patient could ba ob- 
tained, be being very exhausted when he came into hospitat 
Since his death, inquiries have been made for Lnforrnation, but 
with litUe Buccess. He wok flfly-two years old, and by trade ■ 
painter. He had been ild wiOi coogh two yeare, and hia feet 
and legB bcume (Kdematous only two weolcs previoos to bis 
deoAase. No informatton could be obtiuned respeeling hit 
IiftTlDg suffered from calculi in the bladder.or from hffimaimia; 
but it is riglit to uenljon that do member of tbe family of tbe 
deceased could be found." 

Fatty Coneretioiu. These have been already alluded to 
under UrogtealUh {heciiie yui.) Speaimens of urine wklob 
contain large lumps of bard fatty matter will sometimes ba 
brought to you for examination, aud you should be aware of 
the fact that these are almoat invarially cases in which tbe 
fat bas ffdieu into tbe urine accideutoUy, or bas been placed 
in it for tbe eipreBs purpose of imposiug upon us. Quite lately 
I bave scan two such specimens, which wore 3aid to be oases in 
vhioh concrete fatty maltor had been passed in tbe urine. 
In these, however, the fat was ordinary suet, eui was proved by 
tbe presence of the fat>Tesiole, white and yellow fibrous tissue, 
and fragments of vossoIg, 
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CLkSa n. Calculi which Ltavt a Ctmti^erahle Quantity 0/ 
Fix-ed lietidue after Expomre to a Hf.d Heat. 

f OxaJate i\f Lims Calculi. 1 hnve seen rd nxalfltc of lime 

calculus not larger than lliu l<600tli of au incli, &nd have 
traced Lhe forniation of tlieae stouea tbrough their eeverul 
stages. I 1>6UcT« tliat tha ilDmb^bell cryataU fortned in 
tile Itiducy, in the first jilacc liL-cDine ag^re^Kted togetlier 
(Fig. &i) ; cryanUlioe matter 13 Limn depotiited in the inter* 
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Fig. U.— Small calleatlDn of i!iinih0i«tls, auoh u often fCMtna lb« 
anclaux of ■ ciJouliw. 

ftiees, and gradually a micro^copio oaloulua results, as repri** 
sented in Fig. &a. Tlicse minute calculi rL-raoin prybably for 
«oine time in the kidaey, and eluwly increase until ibey 
funo the coDontions linovn as the hemp^i^ed ealcnli. Not 
uurr^qiientl; ft somber of tlicm are found hi Uie klduej, 
and paHB down the ureter one after the other at vaiioas 
interralA of tJme. Somelimca one beconiM impacted, and 
gtvea nve to the muHt serioua and distressini; vij'ni|>tc>mH. 
Haring arrived at tha bladder the alow depoiiition of tba 
oxalat« may continue, or layers of nrtc acid or phoHphata 
2007 ^ deposited, accunling to tlie slate of the urine. In 
eue* where the oxalate iDcreasea, tbo anrface booomes 
lubercolateJ, in consequence of the irrefjular deposition of 
fthe Halt; the colour variea from a i>ale brown to a dark 
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ttieai Dr. Gibb, and was obtained rrom the hoi-»e. Yon caa 
see distiooUf the large ociohedrftl crystals all over it TbeM 

are some o( tha fimall licmpseed caictUi, wbtio on the tiurfacc, 
and Lliey also exhibit DumtirouR beautilut en-stats, oltboogh 
tbev are smaller tbaD Lliuse in the lost speuiinen. 

Hero is a beautiful example of aaoihcr form of oxalate 
of limo colouliis, in which the surface is of a pole hronit colour, 



Plff. &7^— OxtUce of liine oaltmlus, of a brotrn colour, lu mirbeo «■• 
Y017 uncvcQ. Tbu Di^Dra rapniMtiU tho ealnulufl of its nuural uza. 

and the tubercles «mall and dahcat« corapared with the mnl- 
berry calculus. 

Oxaluti) of lime calculi often give rise to extreme pain 
when impanLcd in tho kiduey, and while posatng down the 
ureter, or lodged in the bladder, la the kidney the pain i« 
oliea of the nioitt violent charaoler, and frequentlir the patient 
Muffers from many attacks before the stone is dislodged. 
Very ft'eqneotly hicmorrhBga oceurs, and wmetinieB inflame 
ciatioQ is excited, vbicb terminates ia the suppuration of 
the tiaauea contiguonn to tlie tttnne. 

OcoBiiooally, howerer, in patt martetn eraminations, we 
are eomewhat mrprised to 6nd these calculi iu the kidney* 
although the patient never suffered from the slightest symptom 
dnrtng lifu. Here is a calculus the size of au almond, which 
WBS found fixed vury firmly in one of the unilent of a roan 
who died of another malady. Although ita stirfaoe is roDgb, 
and it ia hdf-an-inch in diatnelcr, it caused scarcely any 
uneaitinesa, and wo had nu sutipiciou uf itit cxiiituncv before the 
nan died. 



340 

Tbia large calculus (flg.58> was removed from a man aged 
15, by Mr. Jaraefl U. Caal;, of Ayleebiuy. Mr. McCormiek 
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Fif. (8.— 3luIb«R7 ealtaltw wngliing twolvB dnieliiui. Twa-tfatnl« tb« 
Dutural alte. l-tvni o (ilioiucru})!!. 

seat mc tbo following htxtorj' of tho Ga.se. Tt is not a little 
remflrkable that a rough caloulua like ihis, weigbiog twelw 
drachms, shotild have been present nithout causing great ptin 
and uncBsiness; — 

" At thH Bge of 15 jetrs the patient {now 45) suffered from 
pnlD in tlie bypogastiie region, extending along the urethra la 
the glanB peoU. At intervalH during the saccecdlng twelve 
taoDths the pain vne very Tiolent, and was at each attack 
follovred by the evacuation of bloody urine. Occasionally stcoo 
then he experienced pain in these sitnatioDS, whilu takini; 
horse oxerctKe, ur during nnubual exertion, but never to ofljr 
jreat fxtent, and he locw never eompelUd to suit sdviM. 

IVith the!!o exception.9 his general h<;aUb, although delicate. 
had been good till la^it June ^IBfiS), wheu he had an acoei- 
sioii of (Symptoms rei^embling those rDentioned, but grenLlf 
aggravated. The urine, in addition to blood, contained *gravel.' 
At this time he consulted Mr. Beynolda, of Thame, who 
detected a vosical calcolns, and ou the '^Otb September, Mr. 
J. H. Ceely performed Ihn lateral operalion and removed 
tt rough, irr^jfuiar, mulberry calculus, weighing twvlw 
drachma. 

" Daring the first ten days enhfteqaent to the Dperati«Q, 
the tuine conlaiaed considerable quooUtiea of pas and blood, 
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er which time *U abnnnnal characters disappeared, aod 
the patient vaa diaahftrgcd from the Backs Infti'mary pcrfectljr 
well on tlte 8th of OcUibtir, ami had HufTateil littla paiu or 
inroDvoniunea. Thia patient livl cii.j(i>ud uxudloiit k'^'^'^i^ 
health duriaR a period of twenty •Dine ysitrs, uotwilh9tao<liDj; 
the presence of a calculos probtbl; daring the whole period." 

A osleulos of Tttry ouriuuR shape, the DQcleaii of which 
eonmted of oxalate of lime, is deecrihed \y Mr. Price iu the 
eIev(M)t)i vohime of the TTavtaetiont of the Fathotogical 
Society. Mr. Price removed fourtGen c&lcali from the blad- 
der of an old man hj the lateral operation of lithotomy. 
Two of the calculi were peculiar in pottseasing several spine, 
like projections. The larRe»t of the»e was ahout the eize 
of a eheatnut, and fmm its surface projected from eight to 
tan apines, two of whidi ware upwanis of half an inch in 
length. SoxrouQiling ihe ovulate of lime nucleus were several 
layers of one acid aod uratea, with some earthy phoaphate. 
Tho spines were formod of the latter salts alone, and there 
was no projiicUou uf tlio oxalate of lime nucleus into them. 

Tho cause of their pueuliar ahapc cuulJ not bo oscortaiBed. 
The atone waa not in atiy pouch, in tho bladder, but was 
free in its ca\ity, and the absence of any spines ptojectiog 
from the nucleus militaves again^ the idea of the peculiar 
form having heen given to it while in the kidney. Nu pott 
norUm was allowed. It seems possible that the formation 
of the Bpines might have depended upon tho more rapid 
depositiun of calculous matter on those parts opposite to the 
intervals between the smaller calculi, than over the part of 
the surface iu immediate contact villi Ihem. Only the two 
largest calculi eshibiled this peculiarity. 

The ciroumataucca under which oxalate of lime was deposited 
vera raferred to when we were discusBing the characters of this 
urinary deposit, and the formation of the dnmh-bell cryfitala 
has also been alluded to. With regard to tbit question, it is 
isterwtiDK to find that both Dr. Prout and KleUinslty hare 
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noticed deposits of oxcdate of lime In patieoU who had bad 
cbobni, oad tliat id two oaises or tbis diseaae dumb b«ll>) 
wen) found in Uic urino by rnj&uir. Dr. E'ront also alludeti 
to the frequency of cflses of calculous disetisa ia tbose wbo had 
suffered from cholera. The ronMiitration of the flnids which 
oocars in the.ie eifit^H is fuvoiimblt} to the dnpo^^itinn of tba 
least soluble siilitttanc^ in a solid form. The iat^rmedialfl 
Staines between duiub-bells and small cukuli have been o\^ 
served, ai 1 havo before mentioned. 

Chemical Charaeten. The pnwdered eakuhiH is Roliible t^ 
thi? mineral Rcidi;, and t^e oxaUte of lime is preulpiuted w ft 
whitL> powder by muiuonia. Aectio acid will not dixaolvo oxalala 
of lime. After tho powder has teen oxpoeed on platinum foil 
to a dull red heat for some time, a white ash consi.'rting of 
carbonate of lime remains. This gives off bubbles of carlionia 
acid whfin it is treated with an acid. If the temperature be 
much higlier than a dull red heat, a ct^rtain qnanliljr of tha 
carbonate of lime undergoes conversion into quick Umti 
wliioh dnai not cffcrvcsco on the addition of an acid. 

Calculi com'^oted of Earthy Phonphate. Both phosphate" 
of lime and nminoniaoo-niasneaiaa pbospbete cutt:r )nti> tho 
CDmposiLion of calruli. Dr. Proiit showed that the pboa- 
Iihatas were very often deposited upon other calculi, wb 



Fis (9^— ColDUlna auuaiBtiiiff prlDcipallr of triple pbo8]tbntfl dsparltel 
ruutid [LBnmlkrcBluulaiCHjmpOMil ofurioocid. 

tliere were very few instances in which uric add, urvtiw. or 
oxalate of lime, were deposited npou the phospbatfi. Tbeaa 
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two earth; salts enter into the aomposiiion of the fuaiUU 
caUulut; its degree of fusibility Tflrjiog nccMrdiog to the pro- 
parlimi of triple pbospbtte prosent. The latter snlisUDco is 
easily fittie^l in the blow pips Hame, vhile the phosphate of lime 
u qnite mfRsible. 



"Fig, 40, — OkIcuIus composed of ptaoflphate of litae. 

WbeQ Ibe CRlcnlas contains bat a mere trace of triple phos- 
phate, its atrupture is (Jeuse and e^en, it is heavy, tad its 
Kurfaee ia Biaaoth aud polished ; but larg& calculi of this kind 
are exceedingly rare. A Kinall quantity at triple phosphate is 
alraOHt alvays presf^nt, in the Urge oalcnli. Portions of the 
Intnins of tbc^e calculi Etre ea<i)ly brok<>n off. 

Phosphatfl of lime oalruli are nflen found in the kidney. In 
some cases ibe whole of ihe pelvis is occupied with calculi, 
rarying in h'iko and nhapo, mixad with a 0Qn8id«rabIe quantity 
of pulrerulent matter like Ane eand. Each particle uf this is 
found, upon micToscopicHl examiDBtioD, to coDsist nf a minute 
ealoulns, containing a certain qiiautity of organic matter, pro- 
bably mucns and dixintegrat^d (>pithtiium, fur ita nuclens. 
Several of tliBno calculi are represeutod in the JlhutrtUiont, 
Calculi I, Fig. 1. 

Occaaionally a phoephatjc calculus lodged in the pelrisof the 
kidney gradually increases uutil a large calculoa.i mass is 
formed by the deposition of earthy aalta, layer after layer, onlil 
the whole pelTia of the kidney ia occupied with it, and iti 
protongationa extend into the iofandibula and calycos. 

The ealcolns, which consists almost entirely of triple phos- 
phate, haa a very porous structure, it is light, easily broken 
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down "by pressare, tod perfactif white. Its Borfiioe Iii rongb, 
and large orjguls of ttipto phosphate can oft«n be disoenMd 
upon Uie tiorlaoe wiLb ui onliiiar; lens. 

In the doposiiion of pliosptiatic caleaH, the alkali wbieli 
causes tlie precipitalion of the phosphaUii in secretod, accordiof 
to Dr. ti. O. Hues, by th« mucDtu membraD« of the bladdftr. 
Xbs earthy salts ara preci^iuiad tnm the urinf, not ttcrtud 
hrom the mueoas raembraae, as was fomierlj auppu^ed. 

Chemical Character*. The phosphate of limo ealcoliui 
is infusible. It ooataias, like other calculi, a litUa anini&l 
inaiter, liul this is oft«ii so small thai laminra which have 
heeD exposed to a red heat retain tbeir geneml chanwten 
aflor j^ition. It i^ soluble in the mineral acidfi, and slowly 
ID autio add. Phosphate of lim» U precipitated lii on amor. 
pbooB fo^when tbeaeidaolntioaisDeatrBlieed with artimouii. 
When oxalate of ainnionui is addeil to the acetio acid solotion, 
a precipitate of oxalate of lime ia formed. 

The ealculuti cotnpoiied of triple phosphate and phosphate 
of lime in fusiblB. The solution in aotdn, when neutrahscd 
by aiumoniB, giveft a precipitate of ammoTiiaao-niafineKutD 
phosphate in ettillati; crjatals, and a littlii phosphate of blue jn 
an amorpbona fi^rtii, Tho quantity of pliosphate of lime prf* 
uetii. is 8umatime» so Bniall that the solution in acetio acid 
does not give a precipitate when oxalate of ammonia u added. 
Calculi cumpoeed of triple phosphate generally contain more 
maniiH and orjtauio matter tUuo the otbrr phospbatic calculi. 

Carbonate of Lime Calcnli, though common among herhivo- 
rous animals, have rarely been met with in raaa. They ue 
friable and immetiraes perfectly wliite. Mr. Smith Lai dts- 
oribed Br>rae which arc Tery like the mnlberry ealcali (ilf«d.- 
C*iT. Trant. voi. ix., p. 1-*}. There arc spifpimens of this form 
in the Oxford museum amonj; Mr. Hitidiini^' collection, hot 
unfortunately no hintnry in attached to Ui«m. Dr. Thudiehna 
fitfltRS that he hsu examinrsd prostatic concretionR which con- 
stated almost entirely of oorhonate of lime. A amaU ^uosttty 
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fof eBrboDat« of lime U luuiUIr dcposiied with the eonhy 

Tbis calauluB effervesces ficcly wlien exposed to the ne^on 
I of acida previous to incincrutiou ; white oxaJate of lime jielils 
ooate cul^ uEler hanag been exposed to a red beat. 

Silicie Acid Catcnli. I liave D«ver met witb eiduali which 
oontfiiued silica; bu: BenetioB, Vaafiuelio and Fourcrojr, and 
Mr. VenableK siid others, have dL'ttictcd it. It oxifita usuall; in 
verjr uoiall quuiiLit^' oii]}',&ud ioordur tu oblaiu it aconsidcrftble 
quantity of tli«; cuIcuhiK niiuit bn opnrBti>d upou. 

ProtUitic Calculi. The*e calonli vary very much in sizo. 
Tlie small ones are generally rouodiah, bat often the sides are 
more or less flattened when many havd boea lying in appo* 

^*.^ **o^ 



Pig. 91 1— Snail pniiutlo ealeall, Kstural alxe. 

Bition, They are generally hard nncl white, like porcelain or 
alabaster, Tim Burfacu is generally perfectly stnootli. They 
eonHtHl of or^uie mattirial, vilh phosphate of lime find a 
trace of carbonate; but it i^ seldom that triple phouphate u 
to be detected. The earthy matter oisy vary from fiO to 00 
per cent. 

These calonli are farmed in UiD folUclcft of Uio prostate glood, 
and oommeuoe oa mioute very trantiparent concreiJODfi, which 
cnotain scarcely any bard calcareoni material, and at this 
early period of their formation, thurefui-e, are not eutitled to 
the name of calonli. The intcruiicopic coneretions have been 
detected in the follicles during the periods of youth and early 
manhood by Mr, Thompsoo, who stales that he found tbem in 
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ever}' one of a series of fill; prostates which he sabjected to 
exuminatioQ. In old age, as is welt koown, thej are often 
fotmd of cooftideniblff size. When im&ll, they do not give rise 
to any nysipioms, bot tbuy may Jncroaxc in size and numbAfi 
bud caiiiie the greatest incouvenienee and distress. 

Iti till- xecLioas or the prostate which I ahoir yon, from 
ft man of about fort; yean of age, nho died from pneumonia, 
the varions stages of growth of these conctetions can be ob- 
nerved. The specimeo has been immerse4 in glyoetioe, in order 
to increoseits transparency, and if planed under a pover of 
SIS iliainctent. Each follicle of the gland is seen la be 
oocupieil vrixh manr 6innll roandisti bodies, anil a considerable 
number of epithelial particles. Many nf the follicles are dis- 
tended by a nomber of transparent Tiii<]roBoopic conoretioDS, 
varying from a pale yt'llow colour to a dark reddish brown. 
Some of tliB sinulleHt are not more tbao the one t\ro-thoil- 
sandlh of an inch in diameter, and yet these are seen to be 
composed of Heveral concentric layers. In tlie oentre of almost 
ftll the eoncretions you cannot fail to notice a quantity of mlnntA 
globulen, and in satne you can see one or more roundish cells 
most distiDutly. Tlieite, in fact, constitute ttio nucleus of the 
coiicrution. The concrelioua uniler n'bafrvatioQ consist entirely 
of organic matter which resists the action of moderataly atrong 
solution of potash and acelio acid. It iti an albuminous 
material, which, in its ohemic&l cbiu'sctertt, agrees with the 
substance of nhtch the cell wall is composed. Tbo waIIs of 
hydatid oystn, and some of the elastic albnmitiold coneretiona 
occasioniilly found in the peritoneal cavity, and in other situa- 
tionn, afc composed of ft substance closely allied tn this. 
These l)oilie3, I belie^-e, arc formed by the slow deposilion of 
altiliminous matter round a nucleus consisting of epithelial 
eells or dcbrft. The material which is deposited in snccessiTa 
layers is probiiUy the same which enters iuto tho composition 
of the cells. It is soraelimes colourless, hut more couimonly 
of ft yellowish colour, and sometimes reddiah, A small oonor«. 
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tioQ being ODoe formed, new mstter is ponred out front the 
lining membrane of tlso follicle, Oeposited ou it, and grailually 
becotues liardened by Lbc alisarplinu of itH fluid constilucnls. 
Al prtiNeiit Uiere is ver; little eariby nmlter in the concretion, 
but gruduaUy s cbaoge tAkes place, and granules of pbospbnte 
of lime Kre precipitati:d iu tlm substaDoc; of tbs tran!ipart?ut 
organia matter. This change having commenced, the further 
separation of valcaieousi matter goes on. The particles already 
formed increase by ncirocting more pbospliote from tlie bur- 
roimdiag duid, which holds it in solution. Aa the concretion 
enlarges, the proportion of pboKpbatio nalts to Che organic 
matter becomes greater, aod b prvitativ ealciilut al lust results. 
The coIciUhs may attain a very large size, and may ereu 
extend fonrftrda, into tlio nr^tbro, and bacltwardB, into iha 
bladder. The characters of these coucreUona are well doMcribed 
by Mr. Thompson, whose remarks are illusU'ated by nareful 
dnirings {The Enlarged pTo$tais. Plates iv and v, page HOfi ). 
Tlia ftMoniit, above given only dJITent slightly trom the view 
entertained by Mr. Tliompson, who thinks that the concre- 
tions (ure first formed by the coBk-scenue of Ihe small yellow 
bodies or grenul^ which afterwards coalesce -Ktid furiii a 
Binall inaas. Profeiiaor Quekett considers that tbey oommLuee 
by a deprhsit of earthy matter in tlm soeroling celU of Ilia 
glnnd, while Dr. lliindlieii) Jones helieveH that the concretions 
onginatc* in a vesicle, which inoreases by endugenoue growth. 

Yon may see in various partu of the preparation conorelions, 
the nucleus of which appears to eonsiBt of granular matter; 
others in nbich coucentiic layers may be traoed to b central 
pmnl; some which have a pcrfiicily transparent centre; and not 
a few in which the nuoleua is cumpoHed of small granular cells, 
Tsryiug in number from one to twenty, or more (Ilitatrationtt 
Calculi PluU: t, Tig. 4, b,e). For further information on this 
interesting subject, I mtini refer you lo Mr. Thompson's excel- 
lent moaoKraph on The EnUtrgeH Prostate, where yvn will find 
the qtieslion of diagaoeis and treatment fully discusaed. 




IV I. Calculi which leave onltf a alight Meeidue 
-^* after Ignition. 

icid. Mureiide formed v/heu b Rolutiaa in nitria acid 
.6 fcaporatod aad exfioseJ Id thu vaponr of amniODia. 
A tuere Lracfi af residue l«ft aIU-e igQitioo. AmniDnia 
not given olT wben IrQati'il vnlh b solution of cauetiii 
pgtasli. 

tie of AMToania. Bfiftotton of mi txidf!. AmToooia «voWed 
when treated with potaeh. 
Urate of Sada. KuacUan of imirex,ido. Fuses add giTes a 

» yellow liut Lo tlie flame. Leaver i decided rpBidtie BifLet 

Urate of Lime. B«fii?tionofmDro£ide. Infnsiblfl. After ignitioo, 
carbonate of lime rnniainfi. 
^raie of Magnetic. E^nctioii of muroxi^e. Infli^ible. Tbe 
reaidiiie after ignltioD disaalTeH, with sligbt efft^rv^pieiiDe, 

*" ia dilute aulphuiid Acid. Tlit) lUAgiiefiia 16 precipilatcd 
fWm this solution, ia the form of triple phosphate, upon 
the addition of phosphate of soda and ammonia. 

Xanthine does not exhibit the murexide reaction. The solution 
in nitric aeid turns yellow on evaporation. It is not 
soluble in carbonate of potassa. 

Cystine is soluble in caustic ammonia, and in carbonate of 
ammonia. It crystallises from an ammoDiacal solution 
in six-sided plates. 

Fibrine emits an odour of burnt feathers on ignition. Solation 
in caustic potash precipitated by acetic acid, and also by 
ferrocyanide of potassium after the addition of a little 
acetic acid. 

a. Calculi which leave a considerable Residue after Ignition. 
Triple or Ammoniaco-Magnesian Phosphate fuses in the blow- 
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pipe flkmo. uid gives off an ammoniacal odoar. Il disKolves 

in acetic acid witboiit eflervenoence. Ammoaia t^iveg in 

this solution a cryatalline proiiipitate of triple plioiipbiitc. 
I*lu>iphate of Lime does not fuso. Solnblo in bydrocliloric 

aciJ. Preripil8l«d hy ammonia in ftmorptiouB granules. 

From asolutioD in acetio acid, tbe Lme ma; be prduipituted 

as oxalate wbuii oxalate of ammonia is added. 
Oxalate of Lime. Soluble in mineral acida, witbout efTenrm* 

oence. Precipitated from auid solution by ammonia. 

Insoluble iu acetic auid. After ignition, reuidue effer- 

vesoea freely on the addition of acide. 
Carbonate of Lime. Soluble m adds, with effi^rveaceDoe. 

Lime precipiioted from an ccoltc acid sclutJuu by oxalate 

of ammonia. 



On the Origin and Formatum of Urinary Calculi, and of the 
tiatuTS of t/ie SttcUua, 

I have alrosdy hud to refer briefly to this subject on two or 
three outiasiuns. Wheuever there is a tendbucy to the precipi- 
tation of any of the slightly soluble constituents of the imno in 
an insoluble foim l>efL»rd tlie urine has left llie orgammiUrOne of 
the conditiona tnuHt esHential to the formatiou of calculus ia 
preaent. If an uuasual ijuantity of any such substance t>bould 
be formed, so that tbo unna contains a stronger solution of it 
than in liuallli, very liligtt ciruuui (Stances will lead to ita 
depoftiiion before the unna has loft tbo bladder, and thus 
insoluble depostits occur. Each little nia.<i!i of depoait may form 
a nouleuH around which new matter coUecta; bat, as a general 
rule, the deposit eacapes with ihe uriua. Often it would appear 
tlial on the tturruc«, and in the intersticea, of tough atones 
more eaprcially, small quantities of urjue are reiaiui'd, and pre- 
vented from mixing with the general mass. Cbcmioal obangea 
sooo ocour» tbu immediate result of which in the farther 
precipitation of inaoluble material. If the nhno alters ia its 
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oharMt<r» different snbsUnceii vat>y b» depostt«d ; ihns, oiaUte 
of lime mny form the Duclens of the calcolus ; and) after tbis 
has leaehcd a ccrlain size, the depositioo of tbo oxalato may 
give place to that of tirio aoid. Again, the precipitatioo of 
this sabstance may cease, and several successive lavera of 
phosphnio may afterwards bo formed. In some oalculi, those 
Uyers alt/?mftte in a very remarkable manner. 

The moat interentiog pan of the whole procass is the fonna- 
tion of the nairleus, and it is most important that we itboald 
stady this matter very carcfolly. If we w^re able to aacertain 
the existence of calculi at a very early pfriod of their formatioD, 
we ooulJ in many cases, donbtless, promote their expulsiotl 
before they attained any size, and thu8 most distressing 
BDfferiog would often be prevented, and eomeitmett the aeoessitj 
for a 8ev(?re operation removed. 

.^ny Holid matter may form the nucleua of a ealoulons 
concretion. Inttpi!iKati>d maciin from any part of the urinary 
organs — crystals which have been depositfcl — cells of epiibe- 
liam — ova of entozoa — pieces of fihrine and small clots of 
Wood — foreign bodies wbich have hppn introtlticed ft-om 
without, suijh as peas, portions of slntc pencil, or tobacco-pipe, 
pins and needles, and other substances which are occasiooally 
introduced into the nrethra by silly peraons. A piece of 
a catheter aod bougie have also been found in the centre of a 
stone. 

I have lately had my attentjon'very forcibly directed to tib« 
fonaation of urinary calculi, in conn^qnence of haviog met 
with many epeclmens of microscopical eakuii in urine. It is 
not at all uni!omitiou to xneet with microficopie uiic acid 
caleuVi — eggrf[;atioi]» consisting of uric acid crystals, which, 
if retained, mij^ht receive deposits of firsh material on the 
oataide, until the small calculi, varying in size ft^m a uastard. 
need to that of a pea or lui^er, are formed. 

Mioroscopioal calculi of pliot^phatc of lime are by no ineBni 
uncommon, and are often foand in the kidney; bnt qdUI lateljr 
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I hod sever had an opportuoily of vfttchiog the forraation of 
etlcoli oamposcil of oxalate of lime. The nudeus of thoss 
calcuU dans not consist of muciin or epithelium, as in the 
phosphatic ealcnlus ; but is of the same composition as tba 
exterior. Fig. 54 represents a mass of dumb-bell crystals, 
many of which collcfiLioQs were passed m tbe uriuo. Altboiigb 
the mass is Eoeo to consist of a Dumber of distinct cryBtals 
these are firmly atteched, so that the whole may be rolled over 
and over without Uie individua] crystals beiog separmted fi'om 
each other. Surh collQatioos I have many times seen in the 
nriniferous tubes iu kidneys obtaiQed from pott vtortem exa- 
nuDatiooe, which leaves no doubt as to the precise seat oC 
formalJOD of these bodies. Gradually the intei-siticei^ between 
the indiTiiitnl crystals become lilled up with the ^itnie mate- 
rial, and at the same time a fevr of the larger orjstaU iccrease 
in sixe at the expense of the small ones. At Length a small 
ei79tal)ine mass of an oval form is devolopcd, which clearly 
consists of a mioroi^copio loalberry calculas, and, if ictoined, 
will gradually increase in size. (Fig. b5.) Caloali of this 
description nre rppredotitod in the plates containing speci- 
mens of calculi in the UluttTathm. When such calciUt reach 
the pelns of the kidney, a few someUmes inerposo gradually 
hy the deposition of oxalate of lime upon their pxlerior ; wbile^ 
no doabt, the greater nnmber e^cnpe with the urine, and 
give no trouble. Such amall bodies would fAf^ily become 
entangled in the mucous membrana, ai^d nii^'lit remain in the 
pelTiB of the hidney without exciting any disturbance QOlil 
they bad grown so large ae to cense great inaonven:enc«. If 
some of them passed down the ureter into the bladder, and 
happened to be retained for some time iu liiis vitfCUH, in a cose 
where the urine coatoined much oxalate, they might increase 
in size nntiJ too large to escape by the nretbra. It is, there- 
fore, of great importance that ca^es in which thifse dumb-bell 
orystala arc depoidted should be very carcfelly wntohed. This 
observation ia of sone interest also as showing the ohemioal 
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eomposUioa of the dtiinb-bellH, vhicb has long been a dispnb 
point. 

As I havA before sUted, many small nrio aaid ealeait,1 
which appear to be conipoaed entinlj of tbia sab»unm, 
will be foond apoD earefid examinaiiaa to possess a dqoIciu 
cooatfiLmg of oxatata of lime, and oot Qntk^aeoU^ bj the 
utioQ of liquor potasie well defioed damb-bell crystals may 
be obtaiDed. Tbeea an instable in potash, and also in aeetic 
aoid. I have obttJii«d from Mreral Hpectmens f^agtnents of a 
nUBB larger thui thai represeaicd in Fig. OD, and no donbl 
ftmned in the aame maaner. From racent analyites I bava 
madfl I have b^o Ifrd to the coadunion that the dumb-bell 
arystals funn tlia oacleos, nrouoil which tlie uric acid is da- 
poaited, mora frerjuentljr than any other auhstanoe. I hava 
not detected oxalate of lime in the cenuc of the small renal 
calculi Aompoftcd of phosphate of lime which I hate sal^M&ad 
to examinatioDi 



On the Belative Freqiteney of the Oeeurretua ojtke Different 

CaleaXi. 

It is often very diffionlt to ascertain why ecrtain varieties 
of calculi ahonid be foond in greater proportion in some parts 
of the country than in others. The qaestiou is one of great 
interest in conncnon with the considc-ration of conditions tinder 
which the formation of urinary eelonli occars. 

la the collection of calculi at Gny's Hospital the proportion 
oompoBod of phosphate of lime is ai \:^^; at Bartholo- 
mew's as l::t'^l; while in Nonrieb it is as 1:13'2|; end in 
Bristol as 1:15&. Of SitO pure uric acid oalcoU in diOerenC 
hoapitaJa in England and no the continent, as many as Idi 
are contained in the Norwirh collection. (See the tobies in the 
appendix Uy Dr. rroul's work nn Stomach and Urinaty 
DueaMi.) In the collection of niinAry culonli in the consonm 
of Gay's Ho^iliil, it appeam^frnm thfiHtatemantof Dr. Ooldiog 
Bird, that out of SOn calculi the mtcleut conwsted of uric 
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add in 127, of ozalato of lime in 4T, of phosplifttas in S2, and 
Lof cyntino in 11 ; nr, of nrtc acid in G(i per cent,, of oxalate of 
|lim6 in 33 per cent., of phosplialeji in LO per cent., and of 
cyfitine in & per cent. Tbcso Ggui-ca are soxuewliat dilJt;i«Dt 
I to tbose giv(<u 1)> Dr. Guiding Bird, bccnuiit: I huvc lIkhi^IiI 
' it more correot to rockon in this oolL-ulation 112 etdtiuii 
which were ohtaineJ from one individual ns one. 

Dr. Carter' tt cbBervulions on the composiUon of the calculi 
f.in tie Gram M«dicfil College, "Bombaj-j prove that ^ery few 
nttelei nr* compoised of uric arid, while a large number oontiiat 
of oxalate of lime. The following loble, from l>r. Carter'B 
paper, i^bi^wH Lh» p«r rentage of calcnii in Icilia and in England 
entirely conipot^ of uric acid, urate of ammonia, and oxalate 
of lime: — 



ITrie ooir] .... 
UratA of ftinmoniu 
Oxalate of lime . 



GrautH«4l. 
Per <;it»U 



Con. of Oiijr'8 

SurgDuDS. nos{>iUl, 
Per coDt. Per ontil. 



aia 



1V3K 

am 
e-13 



Kyj-wlcb 

HoBpltll. 

Vet edit. 
3-111 



The following are the wnclnsions to which Dr. Carter has 
been Jed : " 1. That, in the Bombay presidoncy, the proportion 

\tfl eolouli having oxalate of lime for their nucleus, or wholly 
eouiposcd of it, is about twicR as great an in England, taking for 
eomptinHon oerlaio standard collections there. 2. That the 
proportion of calcuh having uric acid, or a urate, for their 
nucleus or entire aubtttuucc, ia considtirably Ikks in India thau 

tin England; in the former, urate of ammonia calculi an 
■omewbat more ft'i?r]uent than uric acid oaloutt ; the opposite is 

' tbe cBHe in England. 3. That the number of calculi vbolly 
composed of earthy pboftphates, or having them for a nucleus, 
is proportionately macb fewer in India tban in England, the 
differenoe being chiefly owing to the rarity of ibe mixed pbos- 
pbaio in tbe former." (^n Aeeount of llw CaieuU eontained 

A A 
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in ihe Grant Medical Collet Jlfiu^itm, with $omc General 
Jiemuria en Calculi m India. By H. V, Carter, M.D.LoniL, 
Awdstftnt SurgcoD, Acting Curator of the Museam, Aug. It^dH.) 

It is, bowever, ImportaDt to bear in mind thet in the obser 
vations to which 1 have allndud, thecentritl pnrt of th« cftlcula 
vbicb is visible to the unaided eye iti spukeu of as the nuoleu 
while the real nucleus may I* miw-oHcopic, onJ of u JilTe) 
oompofiition to the material whidi immediately surroaads . 
The nucleus of muiy calculi, which apparently consittts of uiio 
icid, ia really oompoHed of oxalate of lime, around which thsj 
tirio sold boB heen depojiited. T\u^ pbo<jphaUc calculus whia 
I now ahow yuu (Fig. &l>), eeema to have a nucleus of i 
acid about the size i>f bu almoud, but the latter oontaius in iN 
centre a small nucleus eonaisting of oxalate, which can only be 
demoDstrated by the microscope. Now the hi-«tory of 
fonaation of this is, probably, as follows : A uamber of dumb 
bell crystalN of oxnlate of lime formed in the uriniferous tubes 
beDame otjeregnted together, and around this small mass urui_ 
acid waa deposited as it lay in ths tabes and pelviu of I 
kidney ; thnn it poss^t^d down the nrptor into the bladder, whe 
the phosphate "vns depoiiited, and where it attained its pr 
size. Now, thfi deposition of the phospljatic ealfs on thu urio 
acid i^ not more depecdetit on the presence of the latter iha 
the precipitation of Lbe uric acid WR.<i consequent upon 
presence of the oxalate. In all prohabiUly nciUier the pb 
phate nor Lhe uric acid would havo been precipitated had not I 
oialale been present in the first instance. It is not too mneb 
to say that if Lhd latter had not remained for aome time iu I 
tmrnferous tubes and gradually inoreaaed in size, no eoleola 
TTonld have been formed in the present case; if, therefore,' 
the collection of dumb-bell cryetalfi had been wo-ihed out ot 
the kidney soon after their formation by dihientt, tho fnrtha 
precipitation of caloolous matter would have boon entin 
prevented. 

It is important that we should make nmnftrous obserrt 



355 

OS the nuclei of various cnlcoli, and enJeavour to deU^rmine 
tbeir exact nature by micrDKOoptcal inveetigatioD and b; tha 
npplicatiou of ehtmical teste. In tbis innairy you will find it 
advantageous to take the smnllcat calculi anti exaiuine tbem an 
sooD as possible after tb^y faava b«en paased. Aricr tliey have 
become dry, it in, iu maat cohas, ^inite useless to attempt in- 
TCsUgadoDB on tbe nature of tbe nuclfias. 



On the Imporlanee of the Adinini$tration nf increased 

Quantitiea 0/ Fluide in certain Calculctu 

and other AJ'ectiont. 

I have already adverted to tbB inijiortiuir^ of increasing 
the qtianliiy of flaid takRQ by perHonti who safl'or from ci^rtain 
Tarietiea of urinary deposits. Tl>i« principle has been fuDy 
recognised by Prout and many jiructieal jihjEUL-iaas who have 
bad experience iu treating eases of tbis cIosh ; but the reraedji 
perhaps from its very almplicilyi has certainly not received 
the altentiun at the liauil^ of uiuny pructiliDners that it 
cleaerrefl. There are condition.<i of iha aystem which are 
WTJ mocb intluen'^d by the dilution of the blood, and 
many of the cliemlcal deoompoaitiotia going on are promoted 
by an incn^nHc in the ijiiaiitity uf duid. Some changea will not 
tftliQ pltice uuleita the solutions of the aiibslancea be very 
dilute. Many comparatively ia>olubte niattent are slowly dia- 
aolved away by the lix-qucut renewal of the Auid in cautaet 
vitb them. Even silica is capable of being dissolved in water; 
end it is from a solution oontainicg ao slight a trace tliat the 
substance can only be detected at all by operaiiiig upon very 
large qaatitiuos, that the viiholc of the siliciona matter con- 
tributing in so important a degree to give flrmnos to the 
stems of gravaea ia deposited. The amount of water that 
most paas through the tissnaa of the plant during its growth, 
and give np its ailioioaa matter, roust be enormous, since 
the quantity dissolved in eaob pint of fluid tuken up by th« 
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roots M *o rery small. On the SKine principle, liy ransing 
mQcb liqaii to traversd the tissues of a living animal, co: 
parattTtily insoluble subatasees may be washed out. It isl 
donbtfnl if that abaodant doposition of orate of aodft vfaicb 
is from time to time met with in ftltnost aU pnrtfi of the body, 
in certaia cases, would bave occurrod at all, if the fluids liod 
been coastantly maiDloiQcd id a proper state of dilation; 
and, when tbeso oryatala bave been deposited, we cndeaTuur 
to remoTe them, or prevent (Urther deposition, by diluting 
the fluids of the body, and by endeavouring to increase tb« 
solubility of Hwi urate. We are perhaps too apt, in many 
chronic oasea, to put ptitionts upon a plan of treattnont for so 
abort a time ns a fen days or weekfi; and our paiienCs are 
often unreasonable enough to expect that remedies will remove 
io a woek matter which has heen skurly accumnlating perba 
for years. It is chronic oo-hcs of this kind whinh r<'ccice sad 
real benefit from the oompnratiYely prolonged cotirse to wh 
they MO subjected in a German bath or hydroparhio estab^ 
Usbment; and it too often bappt^nK ibat, in endeavouring to 
perform quickly by remedies tbat whirh it ia only possible to 
effect by giving large quantities of Hnid during a consideraWe 
period of time, wo disappoint ourBalves and our patients; and 
perhaps in the end they attribute to fiome quack remedy or 
system, to ■which theyhave subsequently had recourse, a favour- 
able result which is really due to the water they have drank 
and tho hygienic rules to which they have heen subjected 
instead of to the nostmms they have swallowed. 

In certain cases of gout, in chronic rheumatiMm^and in manj^ 
eases where urio acid and urates ara constantly deposited in 
tho nrino or in the tissues of the body, the most important ( 
ail thiugB is to ensure the ihoron^'b n'iLsbing out of the sysUn 
Exerci!^ when it cjin be taken, hot bfiths, Turkish hatha, eta 
hy promoting sweating, excite thirEt; and thus more fluid ijj 
ingested, wbich is soon got rid of by various emnnctorie! 
carrying oat with it insoluhlo aahstancos, tho floid removed 
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Bg soon replaced by a fre&li qoantity. In the fr^qnent 
repetition of these proccsBes from time to lime, a \-Bst quantity 
of fluid is niadfl to pass through the bod^, ivitb the moat bt;a&< 
fiuial effect. 

You would bo finrprtHrd how verf Uttle flnid some persons 
take, as a rule ; and this UuiJ, nmM as it is, is often sntarated 
vich soluble sabatance!!. The Huid thug introJucid h, tn many 
persons wlio live well, barely aufDciuul to bold tin; vorioua 
eomponndB in solution wliile undtrrgoing oLeuiical cbnnge. 
Mony diaLike to drink water, and not a lew bare a strong preju- 
dice against it; and these are often tbe very indivLduala whom 
WB find HnfFenng frotn gout, rbeumatio painii in tbo mnsculor 
and nbraastiaeues, and various formn of urinary dopoftits. They 
will receire the grealest benefit from modei-ate Bweating and 
alkalieB dissolved in a large quantity of w&ter. You vill seldom 
find difficulty in prevailing cm p&tient^ to tehe Seltzer, Vioby, or 
olber alkaline waters daily, although it would be uselesa to 
rotiomoiend them to Uske pnrc water. They can take them with 
their wine at dinner, the la-><l. thing at night, and perhaps the first 
thing in the moiiiing. People who live well, or rather too well, 
wUI soon find oat that tbey innat continue tbid plun, and tako 
now and then small doses of alkali^aB. It i9 quite superfluous 
for nte to enter into llie minuii^ (IclaiU appIicRble in individual 
CKKes ; but I mmuot too strongly recomnkonti you to study very 
carefully the diiTerent symptoms in cases ol' this class ; for I 
feel sure tliat much permanent telief may be afforded such 
paUeutft by explaining to them the importance of constantly 
attending to simple rules ba-Kcd on the phooiplea to which I 
have adverted. Although 1 may bare been eomewbat tedious, 
I feel sure that yon will not think that I have dwelt longer 
on these points than their praotioal importance (jomncds ; and 
I am convinced that we shall practise our profession with 
greater advantage to onr pa1.i'?nta, and flrJvaiice its interests 
niirO) by smdying oarefolly the nature of the actual processes 
going on io disease, and considering how thflse proccasoa nro 
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to be mo^lifled bjr tiiniple meann aud a few remedieB wli 
action in certftio kdA well understood, thaa by hunting for i 
qrecifle mediciueH, or combioing together a great uQinb 
of eomiioandii, many of wlueh ko eompletely modified at 
soon Mt they enter the stomac-b, and ore ccttainly deatroyed 
lon^ ere tbey reach the part of the organiiim where wo desire 
that they should exert their spw:ifio influeiice. 

On the MethoiU of Diitoltinff Vrinary Calculi. I can only 
oOer a very few remarks on this important and Interesting sub- 
ject. Many of the obB«TVttliou» which T have made with refercDto 
to the prQTeation or removal of orinary deposits arc also appli- 
cable to calctlli of allied composition. When a ario ocid or orate 
of ammauia calculuu, for iusluuce, hua been deposited, it tai, 
be dissolved, or its ioorDaHa may bo prevented, by producin 
alteratioDS in the chemioal composilion of tba nrine. Thial 
may be effected by alterations in diet, and by theudmiDistretiiia^ 
of various remedies, eHpevially alkalioa and the salts of tbe 
vegetable acids. 

It is possible alao in certain insKucee to ditsolvc tbe atono 
by LnJ4:cliagaD]vti[it»inU> Lhi: bladder. In many cases, boweicrJ 
oU our attempts to removo the Htoua by e9l-c(ing its Bolatiofl 
will be inct[t>cmB], aud v/q shall have to call in the a-Sfnstanee^ 
of the sorgeon, who may remove the slooe entire by HihotomyJ 
or may omsh it with the lithotritc into several timall piece 
vhich esoflpe by the ordinBry cbanuel. 

Mere dilution of th^ utina will eometimes exert a oonBtder* 
able inilueDCB upon a obIcuIiib; and it is possible Uiat some 
caJoali may have been entirely diggolved in this manner. An 
acid state of nriDO would tend ifradtially to diflRoIve a phuaphatio 
onloalns; andit ia voryposaiLlQ tbut, if a feebly alkaline eoa- 
dilioD of tbo urine could ha niaiQtain(>d for a codHiderable time, 
an impression mi^Lt be mude upon calculi composud of dificreot 
forms of TttntBH, or oven upon an uric acid caloulas. The 
irre^larities often seen opon the Burfacefi of such calcnU 
havo been very properly termed " wator-worn", and dearly 



^bindic&te thftt the nriae has exerted, for & time at leaat, • 
solvent iLctioD. Aliboagli in certain cas«s it would andoubiedly 
be right to adopt r>>r a timo trpatmant of tbi<i kiud, wo muitt 
not look forwATd to the result vitb any great degree of confi. 
deoce; at best, such cbanges are doubtful, tedious, uid very 
tiDcertaln. 

Maiiy attempts bave been inado to dissolve the oalculos b,v 
injecting llaidi), wbicb exert a solvent power upon tbe tttouu. 
into tbo Utiddcr. The tnost ounvenipnt plnn ist to inject the 
Quid through a double cathct«r for b&lf au bDurove]7 two or 
three dayti, or mori! freciaenUy. Ur. Willis has recommended 
that the fluid sliuutd he placed in a reservoir at a &ufEricnt 
height above the pationt, and connected with iho catbeUr bv a 
tube provided with a stop-codi, by winch means tlie How of the 
solvent may be carefully rf'gulnted. In can>iiig out tliis plan, 
it is veiy important that the floluiion shouli) bo so weak as to 
prevent all chanoe of the tnucouK membrane of the bladder 
being injured. Sir Uenjaniiu Brodie showed that pbospliatic 
ealeul) might bo greatly reduced in sixe, or cntiroly dissolved, 
by iojfoting a weitk eolution of nitric acid I'i to '-^j minima 
of strong Bitrio add to on ounce of distilled water). SuDh a 
Boluiion would also act vr-ry fii\ourahly in remnviiig the sbaip 
edgea of rnigmonts rt!inaining in the blaiiier aftev tbe operntion 
of litholrily. 

The objfiction to tbo use of alkalies in attompting to effect 
the solution of uric acid or urates ii^, that tbe phoephat^a 
are precipilaipd rrnm lhn iiriui?, and the calculus protected 
fipom the further action of the solvent. 

Tbe most ingenious plan for disiiolving enlcnlt was that pro- 
posed some years siiK-e by Dr. Hoskius, wlio i^uiptoypd a weak 
BolulJun uf aci'tutc of lead (one grain to the ounc«) with a 
mere trace of free aoetic soid. With a phosphalio stone, 
double de(!{)m position occurs, rbns<pii&ce Df lead, in the form 
of a fine ginziuLar precipitate, and an ucutatv uf lime and 
ntagnosia, are formed. The solution, it need hardly be said, 
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does not prodooe vaj irritfttion ot onfaToarable ftction npoo 
the bladder. 

On Diisohing Calculi bt/ EUctrotytia. Attempts have been 
mule to dwintcgrate ond effect the SDlation of calcnli in the 
lifiuK body by iha aid of galvflnism. MM. Prerost and Dmnis 
[AmmUs de Chemie, vo], xx'w, p. 202, IMiJi) omplajed elec- 
tricity for tlio purpose of diainlegrating pbospbatio calculi, by 
tht) mechanical acliou of Che ga^es set free in the electroly^s 
of water; hnt only a gruD per hoot was Ibnii romoTed. Thg 
tolutioa of the caknliii) was not attempted in ihoae experiments- 
Dr. Ludwig Melicbcr [Oeittireich. Medicin, Jahrbucht IrUi, 
voL i, p. U4) t-riod to dUsolvo a calculas by the aid of eltuitri- 
dty. It u said that two cxporiioenf* on the living body wen 
aacressfDl. (tjuoted by Dr. Uene« Jones). 

The latest, as well as the most snccessfnl, efforts bavo been 
naadc by Dr. Ucnoc Jones, who etnployt^d a eolation of nitrate 
of potash, onddeconiposed thi»by the&id of a powerful galvanic 
battery. The nitric noid eet free at the positive cltiolrtKle 
would decompose the urio acid exposed to its inHueno^ and 
the potassa evolved at the negaLlvo olecirtide would dtsaolra it. 
so that an uric acid cnlculue placed between thom would be 
disintegrated at both points. The battery employed waa from 
file to twenty pnira of Grove's plates. From 2 to grains of 
urio acid calca1n» vrerd dissolved per hour at the temperature 
of the body. Of oxalate of lime, { grain to a (grains per hour 
only were dissolved. The action was four times as alow ai 
npou urio nvid calculi. Of oxakte of lime and urio acid, in 
alternating laycnt, Ij to fj graiuH were diKsaWcd per hour. 
Of phospbatio calculi upwards of 23 grains wera dissolved per 
hour. 

Lithotomy and TAthotrity. This is a part of the ani^ett 
which I am quite incompetent to disouHR, but tfaere are one or 
two recent modiflcations in the operation to wliicb I may be 
permitted tu advert very briefly. Die operation of lithotomy 
whicb 18 usually performed by most snrgeous in tlie pi'e&ent 
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day is the lateral oae. For a discossion of the varioutt im- 
jmrtant poinL'; conn?ct<?(I with t\m operation, I mnst refer yoD 
to rrofesflor FergusMn'a treatiao oii Fraetical Surffery. 

Some time sine*, the modian opcratioD was perfarmcd with 
COD sicicr able success kj Mr. Allnrton. Its principal advantages 
s«em to be, that the levator ani and prostatic capsule and plexus 
•scape injnry, while the oonrse inln the liladder is most direct. 
There in alnn the advantage, that the knife u not used either 
to notch the prostate or to open the bladdiT. On tho other 
hand, there eeems to bo conftiderabla chance of injarmg tha 
ejaoalatorjr ducts ; and a eurKical friend tcllft me tliat there is a 
want of space in manipulating with the forceps, and in seizing 
and oxtrsoting the ston«, aud that there is also aomo lisk, 
especJalljr in Dhildreu, of iujunug the hulb of Uio urethra or 
tlwiBotam. This operation is described in the Lancet, 18d0, 
vol, i. page \'i2. See aKo Mr. Allarton's vork on LUholomtf 
Bimplified. London; A»ih tuid Flint l6bi. 

In connection wiih the Bnbject of lithotomy, I nmy remark 
that, in a recent improvemi'Dt in the manner of canning out 
the lateral operation, liy Mr. Wood, the iujurioUB efTeels which 
ROOiotiruea rsiiult from the division of the prontate and levator 
ani with the knife are altogether avoided. Mr. Wood emplojs 
a staff composed of two blades, which can be separated from 
each other while the laHUonieut w hold in position. Dilatation 
of the orethra is readily effected by allowing the finger to slide 
in between the blades. In the single caso in which this oper* 
aliou has been performed in the living subject, it certainly 
sQceeeded admirably {.Mtdical Timet and Oattttt, Dec USnd 

I8fm). 

The prioeipal advuitagea of this over the ordinary lateral 
and median operations respectively, are, that, as the knife does 
not enter tb« bladder at all, neither the prostatio veins nor 
Uie fascial oapsola are Injurod, nor coo the^aculatory duol« be 
out. The levator ani eaunut be divided, and all chance of the 
extrsvnsation of arine into the pelvic areolar tissue is avoided. 
The form of the exteiool LnoisioD is snoh that more room is 
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gi-rtn tb&D in the ordinary operation, while injur; to all iio- 
portant vosaeU and ot.lier stractorcs is avoided. By Uus 
prouKiiUnff, the (lilataliun ueoessarj- for the oxtractioD of the 
stooe \ti much more easily clTccted than in tbo modiao 
opera lion. 

Of late years litbotrit; appears to bare been carried out 
very sneecwfully in numerons cAnen in which the operation 
of lilbototry would have Iweu prBctised formerly. The number 
of fatal GUBCS rcAuUing from lithotomy isi couuderubly greater 
than Lliat obtained frnm aa ■nB]y!ti8 of the caaoa of lithathty 
to whirh I have been abW to rufer. Neither does it appear 
Chat Btones of very large »ir.e may not be crusbod with safety; 
and, as far aa 1 can l^arn, stittiof; tiside a few exceptiood 
caiMS, it would scDm tbiit litliotuiny uQunlud but u pour cbauoe 
of eafvly where litliotrity could not bo coofideotly rooom- 
mended. Theee remailcs, I need hardly say, apply ooly to I 
adults. In children lithotomy is 90 sifa an oppracion, while I 
the aroaU size of the urethra and other circumstances an 
unfavourable to Uiliotrity, that it i^ not Ukvly timt surgeons 
will have rccoorsd to any other proc«oclinfr. 

Thcexperieacaeupcciany of Sir Benjamin Brodie.lir.CbarleB 
Hawkins, and Mr. Pi-etvcott Uewett has proved that, when 
performed with care, lithotrity ia a most sucoeBsfiil operation. 
Air, Uawkina tells me that ho hua op«i-ated with success even 
in cases of striotnrQ and irritable bladder, and boa pcrforiood 
litholrity whpre litliotomy crtnlil not hava h^en imdertaken. 
(See a cBfte reixirted in the Trantactions of the Royal Medical 
and Cbimrgical Sotiety for 185!>). On tbe subject of litbotrily, 
I must refer you tfi Sir B. Brodie's pBpcr in the twentieth volume 
of thfl Trvntaclions of the Boyal Medical and Cbirurgital 
Society, in the concUiding paragraph of which ore tfaeaa 
words, " My own cipcricncc has ^-crtninly led me to Iba oon- 
cluhijon that hthotiity, if prudently and o&refully pcrformi^d, 
with a due attention to minute circam9tan[!'e&, ia liable to a 
smaller objection than almost any other of the capital opero- 
liona of tiargery," 
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LECTtJRE xrir. 

Os TRE Tor.rMETmo PROCKtg op AXAIYSIS for ESTTMAIIIta 
SOME OF THE CossTmiliKTs OF Urixb. Ajiparatu* re- 
quired. BuTf.tu*. Pipettet. Cylindrical Qtas» Measuu. 
Seakert and other Apparattu. M'eiffhls and Ueaxurfg. 
On ths Ettimation of Urea and Chloridte. Determination 
of the Una. Preiiaration of the Solution. Performance 
of the AnalyiU. I}ciermi7iation of the Chloride «/ Scdittm. 
PwporattOft of the Solution. Pfrfr/rmanee of the Analysie, 
Ettimatioa of Phosphoric Acid. Preparation of the Solu- 
tion. Performance of the AtuiJyiit. Determination of the 
Sulphuric Acid. Preparation of the Sulatian. Perform- 
auee of the Analysis. DffeiViination of tlie Swjar. Per- 
formance of the .Anahjm, Dr. Dact/t Method of Deter- 
mining Urea. SuMHARr or trr host impcjitant Chabao- 

TSUS OF THE CoKSTITUBSTft OF THK UrINE IX HeAI.TB AKP 

Disease, and o? TOBiit Cucukial and MicnosconcAL 
KxAJUiSAiios. Dirtctions for Imiiititlng arc/iigh general 
Mxaminalion of Urint. Mierosetrpical Esavtination of 
Vrinartf Deposite. 

On the Volumetric Praeett of Aitabjtit. 
Tm ordinary methods for ddlermining the proportion of the 
most imporUDt coosiiiaeuts iu tbe urioe poasesa many defeots. 
CberaiatD tiavu long found tbBt llic resuJt« ato iuaccuTAtet and 
sot to bu depended upoQ at all, uolcss great 4-ore has l*oen 
Iftkcn io the procosg of analj'bis; wbilu tbey are very laborious, 
and retjuiru au auuuuL of cbeinioal skill which tav jiosiKiaB 
tinless tbey have betm in habit of woikisg for some time in a 
laboratory. Practitioners have for years past recoguised the 
itaportaucti iu many cases of bciug acquainted with the 
amount of tho urinary oonatitacuu removed from the body in 
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twen^-fonr houni, and hare desircMl lo fcnair boir these propor* 
tiona are affected \ij certain conditionit, or \>y the adrainistra. 
tion of remcdica, or altered hy disease. Till Trtthin the ]»iA 
few fflots, tlie groateitt practical diOicultieB existed with n- 
ference to oarr}riag out Racli resaarche!;. T)ie physician was 
Dot L'liemist eoongb to nndertoke them ; oud the pure chemtstf 
cot baving sufficient knowledge of medicloe tu f^oabU him to 
■oe the tue of such ioqainoB, was not interested in tliA mailrr. 
Inpnetiee, it will, 1 think, be found tliut all such inresttga- 
tionR, if tbey are to be of any real use, innst be carried on hs a 
pbjriiiciaii wha st the name time is acquainted vitb cbcmisir]'. 
Within the UhI few yeant, the process of voliimelrio analysis 
has been inti'oduced, principally by Profesitor Ltobig, to whom 
we are entirely indebted for the ezooUant and uoauTBte plan of 
estimntiag the urea au<l cblonde of nodiam. Phrnicians may 
DOW with very little practice carry on these researdhes; and 
when a iviifficieiiC number of ohser^'ations ha%'e been made in 
Tarioas CKeea of disease, very important fmcts will, no doabt, 
be elicited. Xhese processes are not free from error ; but they 
are sufficiently aocurate for all the requirements of the pby> 
ELci&n whu desirob to kuow the rdativo MuioUoD uP the prin- 
cipal subsianccs in ditfi'rcnt cases, ruther than to detensioa 
the exact quantity pi-esent In a given speeimen of nrine. The 
Tolnmetric process is at least as accarate as tlie old plana; 
and if it bo OHrpfnlly carried oat, wilh attention to certain 
points of dotaii, much more so. In case^ in wtiidi reiy aceo- 
rate results are reqiiired, I must refer the r«mder to Neiibaucr 
and Vugel*s treatise on the nrine, where nile>A for all tbo eor- 
rections nre given; hut, for all onlinnry purposes, the plan 
reoommendi^d below has been found in practice suQicieutJy 
exact.* Tlie directions here given were obtained after per- 
forming ths diflfepent processes several times, imd were J 
■rranged by my friend and former assistAnt, Br. Von Boae,] 



* Nnnbftitdr sntl Vo|[r1 is iio\r iKiu^ InriilaUd b; Iho New Ckvandifth 



irhosQ oripnftl paper on tho subjoot irae published in the 
Arehivfg of Medicine. 

The priDciple of volametric uialysis is based upon tbe fact 
that lubtitaDces oombiDO in dcfioito and equivalent propor< 
tions. If, thor«for«, w« accurately mco-itire the proportion of 
the test required to coiubiue with Lbc: wLole vt the substance 
present in n solniioD the quantity of Rbicb wo wish tc Icnov, ■ 
simple calcaUtioo, according to the chemical criiiivalentx of 
the two bodies, will enable att U> obtaiu llie iltrHireil result. 
For instance, suppose the qanntity of Bnlpbtiric acid (50*) in 
a BoluUon ii to be Jctenained. We know that to precipitate 
40 parts of BuIpburiD acid, exactly liHi parts of crystallised 
chloride of barinm (BnCl+'iHO) nre required, — or for 1 
part of sulphuric nnid, 3-Ori pnrtR of chloride of barium, — or for 
•01 gramnie = -IW yraia of sulpliuric aciti,-030& gr. — -HI 
gra. of chloride of biiriani. Now, if wo dissolve 30-5 gr. » 
471*01 grs. of chloride of bariam in lOliO oubio eentimccers of 
water = 1M44 grs. or aboat If pint, every cub. cent. coutwQS 
■QSOS gr. = '47 grs. of L-hluride of boriucii ; and if wu pluco tlau 
Bolution in a lube graduated to cutfie eentimitcri or grain$, and 
allow it Co flow gradually' into a solution of sulphuric acid as long 
aa we get a precipitate, tbo oumboc of cab. cent, used indicates 
tlie quantity of ehloridi of barium employed; and from theso 
data we at once ascertain Ute proportion of lulpktiric acid con- 
tained in the solution. 



1. Bwrttttt or GraduaUd Tubes, Fig. 03, d. It is oonrenient 
to be provided with one or more holding 60 cub.cent^., and 
grodaated to half oub. cents. The lotvcr part of tbe tube is 
drawn to a smitl calibre ; and to its extremity a small ^eea of 
glass tnbe, abont two inches long, is connected by u pleoe of 
India-rtibbertabe,/,so arranged that it tan be compressed at 
^K pleogore by » wire-spring, as reprosontcd in the figure. When 



366 



the two oxtremitiei) of this spring are pressed by the finger tad 
thumb, fluid will flow down the tnle ; aud when the pressure it 
removed, Iha tube is roailercd imperviuUH. Tbi-s Uttle appant- 
(ua serves the part of & £to|p-co£k, and posaessos tuany adraa- 



l3 



Fig. 63~Apptira[uB reijulrea for (be Tolnmolr'o mctliod of analygfa. 
11. AgluijvMpKbleof li'ilding COO CD. (nrodUBUd to fire C.C. 
b. A ptp«Ue grKdimtcd to liold an CO. c. A ploee of IndU-ruLlMr 
btW fur tliB oonvariloDoe of nlinifini; Lha fluid to eicapt^ Ttrr 
■towly vrhen pr«esiire Is ajiplirJ 1>r Uio fliiRor and ttiiiinb. d. Tb« 
btiniun onpnbtft of halctlng MJ ^,0. and grajinntiyl to bulf 0.0. 
Th« niiinbere are not marked on tbs tubes in tho ilgcre, e. Small 
places uf fi'Me todlK-rutiber <ul>e to huld tba buroite In its ptaoe. 
/. Small piece of iDdia-rubber tuba couDecUnif Ihs «iU-AiEiiLr of 
(be bur«U9 wUh tbo efoul, nnit oapnblo of bciLg comprensd bj 
tho Epring'. iLe fann of wfatiit. Is rofMseutcd al ff. Tti« mods of 
UMlag Uis appsntLua 1b eeeii Id the f t>'"^' 

tagOB over th^i latter. Core niuBt be taken to keep the tube 
pcrfeQtIy cIbsii, and tlie Imlia-rubber should be removod and 
well washed after every aoalysls. 
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2. Pipettet. The pipette is figured at b, Fig. 62. It is con- 
Tenieot to be furoiahed with one of 20 C. C. = du8'88 grs. ca< 
paeity, one of 15 C. C. = 231-66 grs., and one of 10 C. C. = 
154*44 gra. 

3. Cylindrical Gla$$ Measure, graduated to 600 C. C,,a. fig. 63. 

4. The little apparatus represented in Fig. 63 was cod- 
stmcted hy me, for the purpose of filtering a little of the flaid 
from the deposit, in order to see if all the substance was pre- 
eipitated. Filtering-paper is tied round the lower extremity, a. 
By plunging this beneath the fluid, the solution rises quite 
dear in the interior, and may be poured through the spout b 
into B small test-tube kept for the purpose. 




Fig. 68.^Tnbe for filtering small qnantltiei of thesolation in order to 
aee If the whole of the substance in solution has beou predpi- 
Ktted. The small tube, b, Is carved, as shewn In the figure, iu 
order to preTent a dmp of the unflltered fluid from running down 
the outside as the filtered solution is poured through the upout. 
Kather less than ooe-half the real size. 



In estimating the quantity of sugar, this will be foond veiy 
convenient. 
5. Beakers, stirring-rods, test-paper, funnels, and porcelain 
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basins, iritb a tripod or srasll rptoit-stAnd, vHli a spiritUmp 
or gas-lamp aail small Haud-bHtli, are aldo requiriTd.* 

Tb« t«st-8olatjoD i% poared into the barettc at Lbe top till i^ 
is oesrl; full. A bcakor is tbeo plftCf>d beneath the orifie^ 
andacortaia quantity uF fluid allowed to flow firom thR tnlM^ 
until the upper snrface reaches xero on the ficala. Th» line oo 
tlie burette shoaltl glwoy* correspond to the lowest part of thai 
tbiolf Un<t Kt the top of tlie flttitl, t^aantfd by the CRpillarv atltKC' 
tion of the waIIs of the tuba. Care must be taken that tb« 
part of the tube bcio* the India-rubber joint is aUo quite fail] 
of ftnid. 

It is de«in»Me that the pipnttrs shonld be provided at Iheir 
upper extroinity with a fthotl piece of India-rubber tube, e, 
Fig. 02, as. by properly applied prea&ura upon this with the 
flnger nud thuiub thu fluid may be allowed to escape very 
gradanlly. 

Weiijhtg and Xeaeure$. In thesp direcliona, wniffhts are ci- 
presHcd m f^ammes and grains, and meautires iu cubic centi* ' 
meters uud grains, so that the observer may adopt either as a 
Btaudard of compiuriAOn. Tnbes graduated to grains can einly 
he obtuined, if reqaired. The grammes, gr., and cubic centi- 
meters, C.C, being always placed before the grains, grs. Thus, , 
■01 gr, — -154 grs. is to he dissoheil id I C. C. ^ IM gts. of ] 
■water, 

Entimation of Una and CMoridst. Tha cleterraination of] 
urea and chlorides is eff^cLod by solntions of pen^iimte of] 
monsury (KgO.NO'). The principle upon which the method 
depends is. that ehloHfif gives a soluble,and urea an insoluble, 
compound with pcrnxido of mercury (HgO), while that ohlo-j 
rine ha-i a greaU^r fifBnity for mcrcory than urea has ; thereforoi i 
if pernitrale of mercury (HgO.NO*) bo added to a solution 
containing ohiorine and urea, the chlorine will first comhina * 



• Th« uppwaiBB rer^rred to may bo oliuiDed of Mr. OrilTlu, OqhIuU Uov, j 
VttlO also snppbcfl tbe tait-aotiili'QnB ; and tUo ot iltaut. Uullogk ujU il«j-J 
nolds, Uaavvflr Blreet, UsnoTtr &qa«re. 
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will) the merouT7, imd no precipitate of area aod mercuiy vill 
take place until all the chlorine has been saturated ; and if w« 
observe how much of Llit! Kolutitiu has bat^n utttul bt^fure n pre' 
cnpitate tai;©» place, we can learn Bt oai;B tha iiuactity of ohlo- 
riile present. Tlie volume of the eolation required for com* 
pletiDg the precii>itation abows the proportion of urea, as will 
be explttiaed proHcutly. Tbe same 8oluli[»D, however, ia not 
'OBcd f^r boili these dutermiuatioii?, as, for eoavenieaea in 
ftflAoning, it is better tbey should be of difl^reot strength. In 
both cases, it is utce&sar; in the ilrsl instauce to remoTe the 
phosphates from the urine. Ia order to elfcct this, o mixtnre 
of 1 volnme of a oold satarated solution of nitrate of bor^la 
(BoO.NCH)anda volumes of saturated baryla.waterCBaO.HO) 
must be prepa:ed. This is the baryta-»olulioti. 



Determination of Urea f C-H*S*0»). 

Pr^arationof tli3 Solution, If pure mercury' ia prociued, 
7L--Iti gr.=1103-(l3 ^s. are di^isolved iu piirti nitric Rcid with, 
the aid of the heat of a. sand-bntli, Wheu fumes of nitronn acid 
(NO*) oeatie to be evolved, end a drop of tlie soluliou gives do 
precipitalB with ehloride of Hndtum (N&Cl), it niu; be evapo- 
rated on a water-lath in the beaher in which it hatt been pre- 
pared, to the oonsistenco of u Byrtip. It is to be diluted lo 
make a volume of lOUO C.C.= 10444*00 gra. or about Ij pints; 
» few drnpH of nitric acid (^NO-^) being added aa often as the 
solution becomes turbid. Iii this wa;* it will be made clear 
again. 

If the mercury of commerce is used, a somenbat larger 
qoantit; of it is treated with nitric acid as before, but the pro- 
C088 is slopped before it ia completely dttisohed: it is allowed 
to cool, when cryMaU of proLoniLtate of mercury ( Hg*0>NO*) 
will form. The ciyatiU are tbio«n on a filler and washed 
wiib a little citric acid. They uie to le boiled wiih nitric add, 
till no moie vapvnra of nitrous acid «io given off, and no preoU 
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pitate is prodaoed if a 11U1« U dropp«d iuto b solution of ehl»- 

ride of sodiani. Ity evaporating ■ solution to tba coostatcuce 
of a tiyrap, pure pernitrate of ini>raui7 (flgO.NO'^) in obluin&di 
This is dilutee), bnt lass wiiter added tban the solution will pro* 
bftblf require. Tbo proportion of moronrjr it oontaina Is Mti* 
mated eithur by sulpliureLted hydrogen nr by potash ; and \Astlj 
it is dilnlifd, so as to r.{intain '77'i gr. = ll-9'2 grs. of |wrox5d« 
uf mercury (HgO) iu 10 C.C.=15-1*10 grs. 

1 CCslR'-ii $n. of this bulutioo, made Bccording to 
^tlier of tho above lUKtliods, iodiCAtes 001 gr.=01&lgr. of 
vm. 

Ferfarmance of the Attalyiit. — Id tbe first place, 40 C.C.= 
017-70 grs. of the urine arc mixed wilb 20 C.C. =308-88 gis. of 
the tarjitB aoIatioQ : tbe precipitate is filtered aud 15 C.C.= 
331'flO gTB. of the Qhrale ore placed in a smeU beaker. These 
15 C.C. contain 10 C.C. ci nrine. Tiio burette is next filled 
with the solution, which is added as long os the precipilRl« is 
obecrvod to tDcrease. Tbe foIlQwing teftt is then opiilied to 
ascertain if a sufficient qnantity bats been added. A drop of tbe 
mixture is removed wilb a gluBS rad and placed on a watcli* 
glass. A drop of a solution of carbonate of soda [NuO.GO=l it 
then plaaed near the first, and Ibt* two drops are ullowed to floff 
togulLvr. If tbej give a white precipitate, the prooess is not 
yet fioiibed ; more of tbe mercury sulntion mast be added, aad 
ft drop tested as before, till llie l-«o di-ops when tliej coalesce 
give e yfllow pruvipitute, nbicb sbow.s an excess of mereary. 
A, seeoDd expcritneut may bo made to confirm tbe first; oud 
lastSjf, by reading tbo ouiubor of C.C. requirHtl, Lbo quantity of 
Tirei rcntaiucd in tho uriue iy itninediatKly aficertaincd. SOU 
tliere is a corre^tiou to be made: the first di-ops of the soLulioa 
which produced no precipitate did not combine wilb, and do not 
tI;erefore correHpoiid to, any of the urea present. This vutume 
mnst be deducted, or about two cubic centimeters may always 
be subtracted from the volume of the test-tsolutioo lued. 
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Beterminction of Chloride of Sodium (Na.CI.)- 

Preparation of the SatMion. 17*06 gr.=2fl317 grs. of pure 
uerouryare dUeolved ns before described, Rod the sjriip diluloil 
to a vulnmo of IdOO C.C.= 15441'IX) grs., or abotit Ij pints, aa 
in tlie Iftst ense. Or the solution of peruitrate of Tnerenry 
(HgO.NOS), made from the impure mercary, which has been 
analysed, is dilated in sDoh proportion, that 10 C.C. of it may 
coutoia "1^4 gr. = 2*s4 gm. of peroxide, of mercury (HgO). 

I C.C. of this flolulioD &oswens to -UL gr.='l&4 gr. of chlo- 
ride of fodium. 

Performane* a/ the Analyxit. *40 C,C.=017'70 grs. of uriDS 
are miit^d as before with 20 C.C. =30668 grs. of lli« \juryla 
noluLion; ICi C.C. = J^U-UQ grs. of tbeHlLered mixture are pUctd , 
in a heak^^r and rendered ucld by a few drops uf nitric acid. 
Tlie burette i^ filled with tbe t(.'6t soluliou, which in ulluwed lo 
drop into the beaker, the mixture being continually stirred with 
a gloss rod. An ioou on the precipitate at first furmt^d does 
Dot diuappear by flUrring, the operation is Hnitlted, and the 
volume of ihc solnUou used is read oS, Thin xhowB tbo qaan- 
tity of chloride of godium coulaioed io the urine. 

With regard to removing the phosphates, in both caaea it iB 
to be remarked that, if 1 part of the baryta solution to ^ parts 
of the urine should not precipitate tlie wbolo <u point e&«1y 
aacertainod by adding some of the baryta sohilion to a few 
drops of the filtered mixture ], more of the baryta BoloUon most 
be added. Tbis then would aomewhat modify the quantity of 
the miztare to be taken fur the leHl. SuppoHn it ih desired 
that it should itill oontaio 10 C.C.= tM--l-l grs. of urine ia it. 
17i C.C.=i'-i70-a7grs. of the mixlure wotild bo reqnired,if there 
WMe three parte of borjta «olution to 4 parts ol urine ; MO C.C. 
=80S-8S grs. would he taien, if th^re were equal parts of 
baryta aolutioa and urine. More than tiiiit will hardly erer b« 
reqairad. 
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EtUmatlon of Phosphoric Acid. 

Tha estimation of Lbe phoRpboric acid by, this procesfi in oot 
•o exact as those lut de&cribDd, aod the grentest core mu&t be 
taltau. A. solution of pcrcbloride of iron is added, after the 
floid to be tostod bas first been mixed with o solution of aeeule 
of floda and freo acetic add. 

If perchloride of iron bo added to a Bolation containing phos- 
phorin ftoirl, a precipitate of ptiospbate of iroii is prodnoed; at 
tbo same time hydrochl^iric acid, wliicb woold rediasoKe tba 
phospLate, is set free from the percbloride. In order to pre- 
vent thiy, acetate of ttoda i^ addod in the first iuiitaoee; the free 
bydrocblorio add dcccmptMcs the acetate of aoda, and aoetifi 
aeid is set free, in which the pbo!>pba(a of iron ia insoluble. 

Preparation of the SolutioKt. 1. Solution of P er chloride f^ 
/rwK--15'5'5D gr. — 240-2i grs. of pure iron wire arc diiuiolrcd 
in pure bydi'ocbloric acid, to which a liltle nitric acid bas been 
added. 'I'lio solution is evaporated to dryness on a water batti> 
and the residno dissolved in water and diluted to lOOO C.C.« 
15444 grs. Or a solution of perbhloride of iron of moderate 
Mren({th is prepared. The iron is entiniated as peroxide by 
adding ammonia, and tbe sulutiou is diluted so as to contain 
1-556 gr. = ai*03i gra. of iron in lOH C.C. = 1541'4 grs. In 
preparing this eoladon, oare must be taken to avoid an exoesB 
of hydroolilcric acid. One CO. of this solution indicalea 
•01 gr. = *I5l grs, of pbasphorio acid. 

3. Solution of Acetate of Soda ai\d Acetic Acid. ^0 grs.s 
n08'Hd grs. of crystallised acutate of soda are dissolved in ]00 
C.C.= lQ44-4 grs. of water, and mixed with lUO C.C.elDM'l] 
grs. of acetja aoid. 

S, Saliuion t'f Ferrocyanide of Potanium. 1 gr.= lQ-44gn, 
of fmr»cjunide of potassium are dissolved in 100 C.C.= 1&44*^ 
grs. of nater. 

Performawe of th^ Anatt/na, IDO C.C.= I644-4 grs. of the 
urine aro mixed tt^tta 10 C.C. = 104-41 grs. of the ftolution of 
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•Mtate of soda. Tba wlio!a is illvitloj into five parta— a, h, c, 
d, r— with 6 pipette, ekah part coiilainitig ao C-C. = 3[>8'SM grs. 
cf nrin«. The burette 'm filled with the iran solutinn, and into 
each of the parts half a CG. more of the soloUon is dropped, 
btginniog with six hftlf C.C., so that 

(t, b, c, d, e, coDtDia 

7 d 9 10 half CC. 
ef the iron solalion. They are left for 5 — lOminnles, then 
S C.C. = 4e-.'i grs, of each are Rilcred into five test-tubes kept 
ready; and to the Ullrates 1 C.C, = 15'4 gn. of tb{^ solution of 
ferr{)cysnid« af pota^i^iara h added. If in any of them Che 
daep blue colonr of FruKsiau hlue appears, Ihc at)ulj'«s is 
finished, and the resuUii may be conGi'med bj' u eecoml expe* 
rimeot. If the colour doo^ not appear, fire half C.C. more 
mnat be added to each of the parts, so that 

a, b, c, d, e, now contain 
11 iai3 ui&balf c.t:.: 
snd, nftpr standin? again, the same test is applied. This pro- 
cess mttut be repeated uutil the deep Uae colour is obtaiaedL 
The confirmatory analyse ia better made hy takieg ao CC. 
= 772'2 grs. of arine in each of fire beaken, mixing the 
fluid in each of them with & C.C. = 77'23 ({"■ of the acetate 
snlution, end adding the proportional numbors of half C.C^ 
that are near those iDdioatcd by the firtt experiment. If, 
for lustanee, the coloar appeared at 12 half CC, there most 
be added :J8, 30, 30, 31, S-^ half C.C, to the difftireat portions 
of the nrioe. 

Estimation cf tJie Earthy 2*horphate$ {PhoKphaie of Limt 
and Magnitia). The quantity of phosphorio ncid eombined 
with eartha (earthy phosphates) may be detemiued as &>!• 
leva : — Fint, in one portion of tba urine the whole amount of 
phospfaoriv acid ia estimated as above ; in another porUon, the 
earthy phosphates are pracipitatod by a little ammonia, and 
the phosphoric acid in combination with alk&lit-s in tho flUcrcd 
fluid is volumelrioally determined. The ditZurence between 
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both anaJjsea indicates the qnsnlity of phosplioric acid ' 
bioed with the earths. 

If thn urine 10 l>0 tested is allcntinc, and contninB & de 
of earth; phn'tphatAit, ibn iRtltr must first be diimolrL'd io is 
little hvdrocliloric acid as wilt talie it np. 

It i« iitiportaut to ramiliarise the eye with the tint of colour 
obtaioed ; and care ahonld be tokeo always to obtaiit tha | 
same tint. 



Determination of the Satphtric Acid, 

Preparation of tke Solution. A quantity of enrstallisedl 
chloride of barium iii to be powdered, and dned between fold^ 
of bloitiay paper. Of this, SO-O gr. cn47M0 grg. are to be dis- 
gohed in ima C,C.= l.MW'O0of disdlled water. 

A dilute HoliittoD ot$ulphate of soda ia also required. 

PerfoTvutKCf. of the Analygit. 100 C.C. = 1544-4 grs. of tha j 
urine are poured into u beaker, a little bydrocblorio aeid added, 
and the whole plnoed on a small sBnd-bath, to which hoaiia 
applied. When the solntton boils, thn chloride of barinm teit 
Ik allowed tu flow in verjr gradually as long as the precipitate is 
aaen distinctly to increane. The beat in removed, and the 
TOSsfil allowed to !!tand still, ho that the precipitate may Bub- 
Hide. AoQtber drop or two in then added, and so on, qqUI the 
whole of tlio S0> ia precipitated. Much ume, however, is | 
Baved by using the Utl]u apparatus represented in Fig. 63. A 
little &f the Said ia thus filtered cli^ar, poured into a test-tabe , 
and tested with a drop from the burette ; this is afterwards re- 
tQrned to tha boakcr, and more of tbe test-solutiou addt.-d if 
neeossftfy. The operaliou is ropontud until the procipitation is I 
oompletB. Id order to be sure that too much of the baryta- 
solution has not beeu added, a drop of the clear 6uid u added 
to the Holntion of snlphato of Hodfl plained in a t^st-tabe. If no 
preoipitatb occurs, more eklortde ofbarimu muat be added; if 
a alight cloadiness txlies place, the analysis is finished; bat If 
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maofa preoipiUte is produced, too large a qaanttty of tlie test 
has he«n iiNed, and the nntily^tU miiHt be repented. 

For inHtfiince, suppaRo t2T balf-cu'bio ccntimetora = 'iOHAQ 
gni. bftve lie^n aJ<3t>d, aud tliere in still n sliglit cloudinesa pro- 
dured, whioh no Innger appears after the addition of auothiar 
half-cubic centimeter = 7'?32 grs. of the solution, wo know 
tb&t betwoen 27 aud -lb lialf-cubic {leuLiniQt^rs ar« required to 
preeipittte tlie whole of the snlpburic aoid present, and 100 
C.O.^i t044-4 of nrind coutain letwecD '1^5 and .li gr.=^ 
fl'085 and 2- 163 grs. of aulpfturic acid. 



Detirminatitm of the Sugar, 

This metbod is deduced fl^m the resction ooOTirring vheii 
Trommer's teet is employed for testing for grape-fiagar. It is 
well known tb&t. gittpft or iliabeiio Hugnr possesses the power of 
reduoiog Uie oxide of copper to tbe state of jell o wish i-ed snb- 
oxide. 

J'repnratinn of th' Holutinn. An nlkaline anlntinn nf snl- 
pbate of copper is prepared with tbe Rid of tartaric add and 
jtolofh. The former prevonla the prcoipitatioo of the oxide of 
copper by IBr potash. -10 gr. = fil7-jO grs. of crystallised duU 
phate nf copper are dissolved In about l<tO C.C'= !M71.04 of 
water. Next.IOOgr. ~ 2171(14 grs. of neutral tartrateof potash 
are to be dissolved in n little water, and JVem fiOO to 700 gr., 
about O&DO ffTS. nf a nulalion of soda of 1*12 spocitlc gravity, are 
to be mixed with it. The solution of tbe snlphate of copper is 
ftdded gradually, and tlio whole diluted with water to a volume 
of llW-4 C.C. ^ 1 7828 & grt. ; 10 C.C. = IW-l gr%. of tbia soln- 
don correiipond to ^0^ gr. = 77'.2 grt. of BUgar. 

Per/ormanee of the Analytii. 10 C.C. « IM'4 grs. of the 
ODppcr KolutioD are diluted with 40 C.C. •= 017-7 grs. of water, 
ftod placed in Q porcelain disli, About 30 C.C. = 308.8 grt. of 
tbe nrine are dilated with &qid ten to twenty times their btilk 
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dT water, ao &b to prodace, for instance, 900 C.G. ^= 463^-3 g 
Tbig is to iiQ poured into tiis burette^ and, scljusted bo aa to 
il tfl the 0" cf llie soele. The disb with the copper aolulion is 
arranged on a spnd-bntli plae^'d on a tripod stacd, at a conTe- 
Dient disinnce beoeatli ihe onfic« of tba bm'ette. A^prntor 
gas-Uitip is Bpplit»d until the copper eolution npproaobes tlEi 
boilinp-poinii, when the urine in ollawed to How in graduAJl/, 
nadl subosido of copper cennca to be precipitateii, and ibe solu- 
tion nt longer possesses a l>lcie cobtiT. Tbia is aiacertAineJ by 
removiTig tha lump BLtid allowing the deposit to Bettle^ vhett tia 
lilue tinge may be obaerved, if the whole has not bnea pracipi- 
tAtad, bj tiltiD^ tb0 bosio a. little atid noticing t\m calotif oC 
the clear fluid as it flows against the whita porcelain. Tba 
little fiUeriiig apparatns will also be foucd of value in Ibis 
operatioD, and its emplDymeiit will anve time. If the fiolutioD 
has Atilli H blusi dng'?, more urioe is to be uddedr and the mix- 
tine a^am boiled for a minute. Tbis operatioD ia to be re- 
peated nsi long a» any ucrHduDed oxida remains in solution. 
IVhen tbe pra«eBs ia flnishedi, the proportion of sugar cod- 
taiiifiii in the uriua in i^osily calculjited. 

Suppose 21 C.C =- !170-n rirst. of the diluted nrine have been 
joquirt^d to rtduce til" I'J C.C. =-15i"4 fjrs, of the copper 
solution, these 24 C.C. contain "05 gr»=-772 grs. of sugar. 
But since 300 C.C. of the dilute solution contain only 20 C.C. 
= 308-8 gra. of the urine, the 24 C.C. contain only 1-6 C.C.= 
' 34-7 grs. Therefore IG C.C. = 247 grs. of urine contain '05 
gr. — 0-772 grs. of sugar, or in 100 C.C. — 1544*4 grs. of urine, 
3*12gr. = 4818 grs. of su^ar are present. 

The volumetric process of analysis of the urinary consti- 
tuents is described at greater length in Neubauer and Vogel's 
Analyse des Harris, now being translated for the Sydenham 
Society; and in Dr. Thudichum's Treatise on the Pathology of 
the Urine. 
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Davy'i itode of deUrminivff Vr^a, A long Hlont glaiw tnbe, 
enpablc nf holding tvo nod ft hftlF cubio inclien, in cloHed at oii« 
end, and ground perfectly smootli nt the open extremity, and 
gradaated to tenths and handredtbs of a cnbic inch. It ia to b« 
filled more than a third fnll of incrcory, and afterwardu a mea- 
BTtred quantity (from a quarter or a itrnchm to a drachjnl of 
tho nrino poursd in. Nest the lobe is exactly filled with a 
nnliition of e'hlnrinated yixio (hvpoohlnrito of sodn, Rodx chlo- 
riT>at;e liqurr, of the T>ublin PAarma^ofWfi'n). Care ina^it be 
taJcMi to avoid adding too much of the solntion, irhich most be 
poared iu (juielUy. The orifice of the tube in instantly 
covered with the thumb; invertod once or Ivice, to mix the 
urine and bj-pochlorite; and plamd benoath a asiurated solu- 
tion of salt and valer contaiuod iu a cup. Thi; nier{!arf flows 
Out, and the solution of aalt takes its plnce; but, being mora 
denw than t}ie mixtare of urine and bypoi^hloritc, the latter 
•Ivaya remains in the upper part of the tube. The urine ia 
Boon dMcmpoqed, hnhblea of niirogen Mrnpe, and eolk'ot in 
the upp*r pert of the tube. When decompoFiiiioa iit cotnplete, 
vbieh is Itnown hy no more bubblen of gaR being ovolTcd, the 
volnme colleoted in read off, and corrected for temperature and 
pressure. 

Oae-fiftli of a grain of urea should fumiKh by calculation 
■800ft pariB of a cubic inch of nitrogen at fiO" F. and 30' Bar. 
In one experiment, I>r. Davy obtained Arom the same qnantity 
*900l ; in another, •3000. 

AnvMnt of Urea in an Ounce of Vrine, ai ettimatedhy Dr.Bavy^ 
according to lAehig'$ Method and hi$ own, 

LleWg'B. Dr. Dnry'*. 

First experiment . a-GHO 3-713 

Second experiment . fi-32H G-472 

Third eiperimcnt . 4-07n 407(1 

{DulUn Ho»pilal Gotette, 1850, tol. i, p. 131; Urailliwaito'a 

Retrotptctt IM-l, vol. zxx, p. lt}d.) 
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Dr. HimAftdd Jtam bu found that the i-«attlfcs obl*iiwd 
bj this plan were not so truKtworlhjr as oould be wished^ nd 
BOggMts the following modificmtioo. (Arehiw* of jk/^durtfWt 
vol. i,|i. 144.) 

" Lfttely I bave used a bottlA, of abont six oTinoaB oapedtfr 
witli n curved tntie of snpply, and another to conduct away tlu 
gas into a graduatcl Jar (Fig. 04). I put into ibe hoUle two 



Ftg. M.— a. Suii|)l> tube. it. uul leftdinij tulio. o, IIdliI ramntnlsf 
(u cui'vi! of Hijpply tiilie. d. Mixture In bottle, e. ItocoUer to 
linlil atti Ri«a>iif ■ iha pM gan«rKl*d. Aftxr Ui« uifiui u i>ovrti 
in, th« tupiily iub« ia wuhmt out with > Uu]« vaUr. Of omaw^ 
ktuiy tlmcniMe •olatlonofelilarinued lodadneuuMd^uuiihy) 
CMi bs ftddml tlimagh the mippljr-tiiht). 

drachms nf urine or more, ailjniit the otttlcadin;; tube to lb« 
jur, and pour in, with a pipptl-s, a known bulk of solutiuD of 
obloride of snda.* This drives over, of course, a correspond- 
ing amount of air, and the gas generated, a further amoual, so 
thot in the jar 1 have an amount which — the Tolnme of dcoora- 

* Tbe •olutloti of dbloride of msdn xieeA by Dr. Dnvy t« tbo bo), sml. ehlor, 
or ibo Dublin i'hnmmc^iHno. 1 fintl llinl li I* not m^tay •f>«(iuaen Uutt 
B«rt«« tbo pur|>oMi wnti ; vrhat I bavs lined la[«ty tiU beM) oublp liir me fcf 
Mr. Hutu>n. Holljarr. H«i«. A fb?tli cnliil.lnn inilAnvD of rhlorlde of lln» 
AcU v«ry onuracucally And qulekly, maob mora la ibat: iIm roI. sod. cbtor. 
but t-»nio oju'bQiiio acid U koiituUiI and pauei 0T«r, vbidi CMUjilicfttM Um 
I>rD<«ss. 
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posing f1uiil = U]e gSR generated. I hnve ascerlainBd hy trial 
thai no alteration of volume takes place when air and Ditrogen 
ftre mixed. The fluid reRiaiiitng in iba ourv'eJ Hupjily-tube 
hara all escape of gatt, and it ia perfectly eas/ to empt/ the 
botUe aftenvards by Bimply iiivertimg U, when the contents 
potir out of tlic gas escape-lube. By obolting the lotlle 
frequently, I ran get an experiment finished in about aa 
hour." 

** In six trials (»oine of them being mado with a Blraight 
tube of supply going to tlie bottom of the Jar, lu8t«ad of n 
cnrred one), I oblaiued the foUoTing results; — 

OhKcrvniJ. CalinliLliHl. 

(a) 9 emina of una gkve a'9iJ5 Ciii. intlMtl cf Stmo C.ln. or-fir>? -f* 
<I»I9 „ „ SmVi „ „ ftWJv* orlHWI — 



(/la 



S-I31S 



8X1137 
3*8 B 



or-tarii-f- 
or ■vxil— 
ofOrW— 



" These are not exact ecough to satisfy me, but I do not see 
ooy fionrce of fallacy in the iiind^; and, if iu more tkitful 
bands it aboold prove truatwurtby, I think it would have much 
to recommend it, on the tieore of facility in previous prepara- 
tion. The figuret) have been correcled for temperature and 
I praasore.' 

In BOmo comparalivQ experimonta on Liebig'a and Davy's 
mdlboda. Dr. Handfield Jonea obtained the follovring ro- 
•ults :— 

Urine apecific gravity lO^-l, full cnluunid — 

Uy Liebig, gave 15'0a0 graina of urea per Ji. 
Ily Davy, ,. lflB40 „ „ 

Uiine flpeuiGc gravity ICO?, pale, clear — 
By Liobig, Ji gave 5-2C0 grains. 
By Davy, Ji ,. 3-030 „ 
Crine specific gravity 102!), pelfish, latcritious^ 
By Uebig, {i gave J6-135 grainii. 
By Davy, $1 „ 17234 ., 



381 



BRIEF SUMMARY OF THE PRINCIPAL CONSTITU- 
ENTS OF URINE, AND THEIR MICROSCOPICAL 
AND CHEMICAL CUA1UCTER3. 



HeaUhy Urine. Quantity. A healthy man usually passes 
from 10 to tiO oz. (lililHJ to 262^0 grams) dtiriug Iweotj.four 
bours. 

Quantity of H'atfT. Areiagc, aboat 3000O grs. in SI h., or 
DIO grs. per I OUU grs. of urine. Varies much ctcd Id beolUi, 
and ai ditfcrent periods of the dar. 

Quaalily of Solid Matter Tiries inversely as the water— 600 
to 1200 grains excreted in twenty-four bours. 

Specijie Gravity of tbe urine in Lealib rsriesfrom 1010 to 
1024 ; dependn not only apon the i^uanLity of solid matter in 
tho urine, but also upon tlie specific gravity of ibe coaalitaenta. 
(P. a.) 

Staction. Acid, Taricsatdiffercntperiodsof the ilay.(P, IS.) 

Oo tbo quandtit^s of th« vatibua cousLitueuts in iLe nrine is 
bealtb, soe Lectures i, u, m, ani the tablea on pp. 70, ?1. 

Examination of Urine. Wtico cudeavourUig to u:>ccrtain if 
tbera 1)0 any alnormal condition of ibc uriBO, not« in rtaction, 
the quantity passed in twenly.Iour bours, its epecific sro^ity, 
and tbe amount of $Qlid mailer, AI?o apply certain cbcmioal 
tests, and roaort to micro»oopieal examinatioo, if tbcro be any 
depoiiit. (Lecture I.) 

Chemical Analysit alone TriU show tbe presence of urea, 
uric acid, extraotivo matters, iialts, sugar.^fllbumeD, liilc ; and 
is employed for ascertaining ibe compo^tion uf certain de- 
posits. (Leotares IV and V.) 

The Micrc$cope discovers rarious snbstaiiocs wbidi sie 
eitber nut rioognised at all, or are nitb gicat diflloulty pio^od 
to be preseat by other means. (Lecture m.) 
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CHEMICAL EXAMINATION OF URTNE. 



1. Chemical Examination iPitA. r^ftre-fxcs to Deteetivg the 
Nature oj the Deposit. 

a^ Light and Floeeulctit Deposits (Leature tx). D^jjosit? cf 
tbiif clas^ are generally too Itgbt, asd the q;uaDtity is tqo 
^mall, for tbe applicatioo of cUemical teats. See niJcro<f:eij>iC£if 
^saminaiwn of depot^ite belovTi, 

i>. Derut and Opaque Depciita (Lecture x), usuallj preaflot 
JtL QdzL^idt^rable iiuaotitj, are of three kiads, whicb xuucb le^ 
eemliie oacb otlicr ia AppearaDi^e. 

1, Urate d/ Soda (p. avi). Latontioas, nntbrown aedi- 
meot. Varies tanLib in coloqr, tlriDe Hcid. 

Tt'iifs. Soluble by beat, in potaali, ammouiaT water^ DeCDOi' 
pcsed by acid i uric suid set free. 

3, Piwaphates (jt. i»^). Urine usually alkftliOB or neutral. 
When triple pbospbatB alona is present, the urine ia aometimes 
feebly aeid. 

Tests. Insoluble by lieat or in alkalies^ solubla in ^ciila, 
and afterwariia precipitated Tiy aciuioiiia. 

3. Pus (p. 37fl). DilTused through the urine, rendering it 
tnrbid^ or forming a bulky creamy deposit, tvitb clear or turlii 
sup'^rnalBCt fluid. 

'ft'istg. Heedered g^lairy by polash, Albumen in nrine pre- 
ripitated by heat and by nitric aciJ. Cmitioji, Albmiieo mwj 
be iudeppadeot of tlic pus. 

c. CrtjitalUne or UranidiLT Bepositi are iisiially in smail 
quaiitUy, /orming a sediment n?kich may eiiher be coloured Qr 
tram^arfnt end colcvrktf. ;^ Lecture si.) 



1. Vrie Acid (p. 301). Colour chamctomtio, niuolljr of ■ 
dlirk mahogMiy brown, sometimes patar, very seldom qnite 
ooloarless. LntKC sepRrale clasters of crystkls. It rKrely 
forms ft gruDuUr deposit. 

Tettt (p. '^»5). Soluble iu potash, nitiio «ei(l. After eva. 
poratioD with nitriu acid, amniODia gives the dark violet coloui- 
of murexido or pnrpnratc of ammonia. Often mixed witli 
blood, srnolcjr urine. Albutnon detected in the Huid. 

3. Slood-coriiu»cUB{^,iild). See miuroscopical ^xamiQaCioD. 

0. Oxalate of Lime (p. '^D7.) Seldom in suBideot qu&uLily 
to form a deiKisit visible to the unniUed aye. 

Tatt (p. 90(1). lusuluble in watur, polu-sb, nod acetic actd, 
even when builod ; Bolable in miuonil acids; and again thrown 
dovn amorphous, but unahnngt^d in composition, by aminouia. 
By iuoiuerati»a,fiR odour liko tUat of barat feathers is evolved. 
Clack aah bocomca whitu by decarbootaatioD ; this ash ia 
^b Bolnble in Bc«iic acid, vlih copious efTorre sconce. Oxalate of 
^^ ammonia added to acetic acid solution precipitates oxalate of 
Itiue. 

A. Silica (p. 31-')) ia naid to have been found iti very minnto 
quantities in urino ; rarely met nith as a deposit, except in the 
form of graiDA of aand in the urine of hysterical patients and 
impostors. JCasily known by its great deneity, gcuemi appear- 
uoe, and inaolubility in strong mineral acids. 

8. Chemical Examination icith rtffreRce to the Diicavery of 
an Abnormal Coiidition of the SohtbU Conttituents of the 
Vrxne, or of the Existence of Subitance« of a Soluble Form 
not nut trti/i in Health, ( Lecture v.) 

1. Albumen (p. 191). Urioe pale ; often of very low speciflo 
gravity, 100) to LOl'^ or lOU. Heat or nitric acid, it urine bo 
ooid ; nitric *oid, if the urine bo alkaline. Beoiion : solubility of 
Blbomen in alkalies. Faltadei. A trcciH of nitric acid prevents 
the precipitation of albumen by heat (p. l:U). Precipitation 
^^ of phosphates by simply boiling the urine. Precipitation of 
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minote crjBtals of urlo acid upon the addition of diluie mtaa 
acdd to 40rae -spedmeQB of uripe : hence aecessitj for emptuj'- 
iDg bolb teats (p. 134}, 

2. Eteexa of Urea. (p. fcffl). Urine freqaeutlj high coloured; 
Bpeflltio gravity, 10:iO lo 10*0, Upon the addition of an tqtial 
volume of slroug nitric acid, crystals occur within half an Lour^ 
if tbefe hff oiUcb dxcsaea. Oxalic acid is oiteu employed (rhen 
the urea is to be d^tEirmined q^uantiutiv^li^, 

3. Sugar Cp. LiU). Uriue pak, of high speeiJic gnvitj^, 
from lUGO to 1050. TrouitOEr'a Xahl (p, l&l). Potueb tests 
(p. l&l ). feiiueulutima teat (p> KtO;. Turtrtita of copp^z 
(p. 133). 

1. Siiiphateg (pp. 5fl, 119). Nitrate of baryies or cliloride 
of bdriuin, eflcr tha edditiou of a feTr drops of iiitrio ai:id. 

S. OJi^driiie <j/ A'o*iiimi (pp. flO, Hj8}. titrate of sil'vtr, afttT 
the addition Df a. i$w ib-ops of nitric &fiid, 

C. -Biie (p. 3il). Urine of a dajrk jellow colonr, NiLric 
acid ; pla<r of auluurs, Ftitteukafur's t^&u 
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DIRECTIONS FOR INSTITUTING A ROUGH 

GENERA.L EXAMINATION OF A 

SPECIMEN OF URINE. 



The most Deoessary tests may be arranged under six heads ; 
and, by havrng recourse to one or more of these, we are enabled 
to determine roughly the most common morbid states of 
tbanrioe. 

1. Reaction (pp. 12, 82, 83). 

3. Specific Gravity (pp. 8, 10, 81). When very high, we 
may snspect an increased quantity of m-ea (excess) ; the pre- 
sence of sngar. Apply tests prerionsly mentioned. Hysterical 
nrine, and urine of cases where much water has been taken, is 
of very low specific gravity. 

8. Heat. Urate of soda, distinguished from pus or 
phosphate (p. 37&). Albumen. Precipitation of phosphate, 
etc. (p. 184). 

4. Nitric Acid dissolves phosphates (p. 134); decomposes 
urate of soda (if strong, rapidly) ; precipitates albamen io 
urine, even when in very small quantity and due to the pre- 
sence of pus. Used also to test the presence of uric acid. 
Excess of urea. Bile (p. 144). 

0. Potaih. Urates, distinguished trom pus or phosphate 
(p. 274). Urio acid, from blood. Sugar indicated by a brown 
colour, after prolonged boiling. 

6. Nitrate of Silver (p. 69). Precipitate of chloride of 
silver, insoluble in nitric acid. In certain cases, the urine does 
not contain a trace of chloride of sodium (p. 108). 
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MrCKOSCOPICAL EXAMINATION OF URIKAET 
DEPOSITS. [Lect. TH.) 



Great cautiadireqtlii^cll iaeYfirfStep (p.^lSj. A large i^imi- 
titj of urine (at least foqr ounces!) should be allowed to sotisiile 
in P. conical glage {F't^n- @?, 00) for some (two or three) houfSi 
or the greater portion of the nrioe may be pOored off from th^ 
deposit, wbil^h inpy tben be aubmittBd to exaJniDation* In tlie 
last anf^B, small bottleB only need be taken to oaUeiSt Bpeaimens; 
but, of course, no idea cbh be foriEdiJ as to tha rolativa amoanl 
of deposit present (p. 2I'J). Pipettea (Fig^ 80). Examinutiuji 
I ftUa or eages ^Fi^B. 85, B6). 

Whi^ti the inaoliiblfl matter has subsided, the deposit maj 
assame on^ of three oharaoiera (LecturQ vn). 

1. It maj occup}" a large bulk, aud present a flocoolent ap< 
pBaroa^^B; or 

S. It ma; form a den&e, opaqne, and nbuadant or scantj 
stfflttim; or 

•1. The deposit may be small in quantity, crystalline, cod- 
sistin^ of BparkliDg coloiirlesB poiuta, or of iudeg or less 
coloured granules. 

All these ciaraetera may coexist in one depoait. In which 
cose we observe three distinot strata, each of M'hicb must be 
teparaiely Bubmitted to mlcroscKipiCiBJ esaminatioD. In many 
caaes, th^re aia two distinct strata. 
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I. SvbttanetM flMtinff on tht Surfaet of the Urine, or 
diffiued through it, but not forming a visible Dtpoiit. 
(IieettiTO vm). 

a. OpBlesconce producod b; urates (p. 233). 

b. Opalescence frodacetl by vibriooea (p. 233). 

c. MilkinutiDe CP<334), 

d. Clijloos iirioo (p. 284), 

3. DepoHt light and^eeulent, occupying a contiderabU 
Bulk. (I^ectore ix.) 

Always take specimens from the bottom of the gUsft for ex- 
MOtoalioQ, a« well as Irom the balk of the deposit. 

a. Simple muoua-corpusolea (p. iJOS), or frith tlikdder or 
renal epttbellnm (p. ^'CO). Cella sometiTne« ^god with jallov 
bUe. 

b. Simple macns, or epilbelinra with nameroaa fimidl ei^rs- 
talfl of oxalate of lime eataoglod in it (p. dD7}, 

c. Caste. Varioos fonnB of casts (p. 26^). a. Casts of 
medium dionietxr. 0. Casts of considerable diameter, y, 
Caata of small diammur. 

<L SpennatOKoa (p. 300). Tibriones (p. 2-5(1}. TomliB (p. 
207 }. Sarcinte (p. S&S). 

e. Matters of extraneoas origin (p. 225). Bed-flock ; hair; 
feathers: dost. Distinction from casts, etc. [p, 220). 

9. Deposit denset opaque, and abundant, (Lecture x.) 

a. Urates. AmorphouB deposlL 

b. Pus (p. 278). Characters. Potash. Acetic acid. 

c. Phoephates (p. 283). Phosphate of Ume (amorphous) 
(p. 2B4). Triple or ammonlaoo-magnflaJan pbosptaata (197s. 
lallioo) (p. 289). Mixed with earbooate or oxalatoa. 

^. Maiters of extraoeooa origin (p. 220), Saud. Starch (p. 
239): potato: rioo: bread-orafflbs : arrowroot. 



APPARATUS AND TESTS REQUIRED FOR THE 
CLINICAL EXAMINATION OF URINE. 



Bgtebal of the Bimplost and most noees&air pieces of appft- 
ratua will be enumerated under thin head, and iUuatntioiu of 
several are subjoined in the plates which follow. 

1. Olinieal Foekel Mieroieope, Plate i, Fig. ^0. This is a very 
simple and inexpensive inutrument, wliub I have lately 
arranged for the mioroHcepio ezamiaation of urinary de- 
poHits and atker 8uh&ti).[iccs. When flosed, it is only six 
inches in lengtli ; but, nhen arranged for examiuation, Oio 
tube is drawn out as long as that in tho ordinary micro- 
scope. Any powers can bo adapted to it; and dtreot light, 
or light reflected from a mirror^ may be employed. I have 
ODTtlKd this inutrument for nnnie time for teaching intho 
irud9,andit may be fltteil up witbpipetle^tislides and cells 
in a leatbem casu. The iiiBtmmeni is mode by Mr. 
Mattfaewg, Portugal Street, Lineoln's Inn. (SeoaUofTow 
to Work with th* ilieroieope, illuslraloi udition, ISfll.) 

3. An ordinary Sta4enl'$ itieroteope, with large Hlage. {Tkt 
JilieroKop* in ilediciw, FigH. 13, li.) 

3. Object Glaiies required. The qnartcr of an inch, magnify- 
hig about 200 diamotars ; and ihu inch, magnifying from 
30 to 00 diameterB. 



ma 

4. 8ta^ Mb ttmttiT, flftfad to lOOtfa i^ IDO0ih« of tm iach. 

4b #n*«i HiK OI«i B^UetoTt for tz^ang the oat£ae of ob- 
j«ac*. Ix » nrj iMpoitaBt ibat the obsensr sbonfd t>i 
hwiliar with ibe methods of dimving and miMiijiiig 
olgceto MeortlAtjr. The tmngaaeot of tlM ta k roaeoft 
tot ikii p mrpeaa will be tmdeiMood by wBiw ai i a la Ptau 
m. (Sm aleo the iliero$eop€ im M«ikime, pw 33 «t m(.| 

6. £aIaiK<, 10 velgh ta the 1-dOth of k gruit.* 

7. ITp^M*. It is better to be provided both vith gnmmt and 

■Uo witfa grain weigbt*. 

8. Mitnaeopt Lamp, An ordioiry Fraoeb lamp i^ves a «R]r 

goud mrti&cial light. Tbo best farm of gAS-lamp baa bMB 
anrnnged b; Mr. Higtiley. It is figured in Plata ii|F^. 
71, and ma; be obtained of Mr. MaUbeWH, Portogil 
Street, LinoolA'a Inn. 

9. Teat BotlUt with CapiUaiy Orinea, referred to in Laetoro 

Xii. Tbe-te may be obtain^ tllietl op iu a box witli other 
BpparBUu, Flaus u. Fig. 70 ; ox Mpantelj, as repreHeDU;il 
iu I'lHta ML, 1-1^3. 94, IJt!, U7. 

iO, Teit-Tubet of vuioaa sizes, with taok and drainer, PUla 
TO, Bg. 08. 

11. Test-Tuhe Uolder^ represented in Plate n, Fig. 70. 

13. Small BttOTt-StaHd, PUte iv, i'ig. 77. 

18. Tripod OMd WiT6 Triangle^ for sapportiog platinam etp- 
Bdle or platioam foil, while the organic matter is being 
bnmMi off; f'latQ iv. Fig. 82. 

14. ffplrit-Lamp, Plate iv, Fig. 78. 

10. Waier.Bath, Ptttte it, F^ga. RO, 81. Bat where the ob- I 
serrer desires to make oareful an&lj-Bes of urine, it bl 



* A T«r7 ftirtdent balanea n»j b* pDrchu«d of Ur. Deokw, of the Qrm ot 
EQloU Biotlieri, Strand, for Ihe sum ot £4. 
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better to be provided with a larger water-batb, so that four 
or five baains may be placed over it at one Ume. A little 
bot irater diying oren will also be required, if qoanti- 
tative determinations are to be made. 

16. Neat of Beahert. 

17. Conical Glattea, Plate t, Fig. 87 ; Plate tt. Fig. 90, 

18. Porcelain Evaporating Bating, of -various sizes, &om eight 

ounce capacity to half an oonce capacity. 

19. Wa$h-Bottle, for vasblng precipitates on filters ; Plate vi, 
Fig. 93. 

20. Glau Funnels, of various sizes ; Plate T, Fig. 88. 

21. Filtering Paper, Plate vi, Fig. 93. 

23. Qlas$ Meamret. One pint measure ; one four ounce ; one 
one ounce ; 1000 grain measure; cubic inch measure. 

23. Stirring Rodt. 

24. Teit-Papert. Bine litmns and reddened litmns. 

25. FrtTkHMtcr, Plate I, Kg. 67, B. 

26. Thermometer. 
37. Blowpipe. 

28. Pipettee, of two or three sizes ; Plate vi, Fig. 89. 
39. GloM Slides, three inches by one inch. 

30. Thin Qlat$, out into squares and circles. 

31. GUue Cetts, for examining urinaiy deposits ; Plate T, Fig 
86. The animalcule cages, mode in the forms figured in 
Plate T, Figs. 84,86, will also be found very ooovenient for 
this purpose. 

82. Watch-GUu$ei, of various sizes. 

88. Brats Forceps. 

84. FilamenU qf Tow or Bilk. 



3&. Reagenlit iQ two-ounce stoppered bottles. Tba soliitioii fi 
fialta generaUy, from ten to fiftf groina to the ottoce of JU- 
tilled water» DiqtiUed vater^ HO, id a qaart bottle. 

a. Alcohol . , , . HO.C^HSQ 

ft. Sulphorio acid . . HO.SO' 

€, H>'d>'t>c]iloric acid . . HG1 

d. Nitritt acid . . . HO.NO* 

e. Oxalic acid . * . OO^HO 

/. Acetio Hcid . . . HO,C'H^ G> 

g. AmSdODJA . . . KH* 

ft. Oxalate of ammonia . NII*0,CO"+Aq. 

I. FDto^li . . . . XO 

k. Ferrocyanid* ofpotassjam K2,FeCy*+3Aq. 

I, Cbloride of ammonium . KH^Gl 
m. Lime n-ater . 



«i^ Coi'bonaLe of soda 

0, Ptusphate of aoda . 
p. Cbloride of calcium 
g. Chloride Df barium 
T. Fercbloride of iron 

1. Sulphate of copper 
t. Nitrate of silver 

K, BlcbloriJe of mercury 
V. Biclilorido of platinum 
le. BarreswifB Bolution 



CiiO,HO 

NflO,GOa + 10Aq, 

2NflO,HO.PO''+a4A(i. 

GaCl 

EttCI 

FeSCP 

CiiO,S03 + Aq. 

AgO,NO" 

PLCl« 



Most of tbo nppiu-ati39 and ths priticipal tfista enuinerateii 
may lie obtained of Mr. Mattliews, Portugjil Street, X,incoln'a 
Idb] Measrs. GrifiiR, Bunhill Row; or Mt. Baiter, Holborn. 
iVleaars. BulloeJi and Bejoolda, of Hanover Street, will supply 
the teota. 




. I ptkdtel mieroKOpA, •peeklh kda]>t«d for amniiiing nHnai; depcwts. 

, The ipriiig benMlb Iba itiice, whldi kecpi Uii tiroMntioD ic ita proper poiil.lati. 

, Vrlii(iBet«i>— A an iniperfect uiklruiiwal, in wliioL tbn ileeroM nii the ■Ipoi are Moalljr 

■UmI. b ■ gDod iutnuneat, in wUdi Uuty gnduiUjr dtmtnian in length tram above ouwd* 

If. W. SpKillc enirity I)dU!«. iriUi tuhdoM itopiKr ■&< ecnatvprnn (p. ID). 
1(. OD. A oaefiil fonn nf nunprEMorium for einmtiUDK certttlD nriwtfjr dcpodU wlifch raqvlr* 
), or tliin MCtJuni of Udncy, 1^ 




- 
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i 




Fift.« 



b ig. 03. 





^ Hi. IlliiMfitn tie nuinier nf vai»g Iha pl[HillB (p. SI3). 



SO. PipcttM lAlJt of KlUt tnW Ibr up«r*tiu depMJU from Hvida (p. SIS). 
-K). llfiii • . ... T . -... 

I. 8bo« 

"i<l-i>r, .. . - _ 

liT Mil Tniiia-mtiWr buid «1i(nra iii tli-e itniMiiiii (p. 9li). 



t SI. Sboir* tli« manner in vhlcb « ter; small qutinli^ of dvpovit nia; be oWuned ttom k 

fluid, l>rpIni^i'K it. In atctt lubr^ ikml InvcrtluK it cnmrtlie iluaiUdo. Iti* kepttti imltim 

'nili«-mtiW 



p 93. lUtutnitM tlie mamier In vhich Utcruif paper b to be cat and faUUd for fillerint- 





Estrueoui m&ttcn often preKnt in tiring, (p. S3S). 

tif. V9. fibres of dnl tnpl from IIib floor <p, 92S>. 

Bg. lOO. Oktbdlca fifpoUlo Btnrch (p. 229), 

Wig. 101' ■■ Fngmc-nta of Hiutniin batr, j. Cut'i liiur. e. Biur trom blanket. A FPmt of flax. 
«. fTbnifif collnu. /. FmericiiU ^^f ti^n-lcitvu, khowin^; ccllt andninlrewtla. a. VorXiaatat 
miNere. i. Brtui cniDiM. tliEivDnit wliiatt •lordi pas:\ly altered tty baXisg rati mEcerDtioD. 
i. PiM oU g1ol>ul<a (pp. 3i37-S^iQ-30). 
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CaEJUCU. ASD laCBOSOOPICU. EXAXISJlTIOK 
OF THE VttXSE. IS HEALTH. 



TABLB X. 



Tt«ati 



tU»i 



to enpatmto ever 



Or WOT 



Ftasi 



Tuftsmm, Dxrosn^ 



f). OfaMn* 



tfaa 



ifavroananor taiae into 
ni«r<p.4) aaA ivtf tp. 
ammt b* liwr or autid, 
inl aoctc* i^ Aiu asMM cImI «kicfc coIUcis on »tud- 
■((f^T). O tww ^ a wfcatWrthgw he my J i i ii U which 
liifa to cbe fcouoa «f A* TCHd. or fia flofttiBg npoo iba 
nAea af lb* flul (fip^ £», S41). 

I; SwmawwB Gumxi>— Tak* tba ^arifte gnTi^ of the 
tmoe (p. B ). 
«. Unog Ihe ■rtaondcr (p. S, 6g. 87, PI. T). 
0. CsiBg the ipeetfle frariiy ^tle (p. 0, fig. SB). 

3. BsAcnw.— TcK tke hom with Mm Utma* p«p«r. 3. If 
t]M ^fctmm csIiibU do add naeUoUf i«st it with wtf. 
ifaitai U<iiiu, and obwrna vhetber the eolottr be nstored 
apon rnilj wmniDe the ps|»tT ttpoo % strip of glw, 
volatile alkiU, or aoi, fixed aOoU ( p. II). 

4. CnxsTAlXDiB ScBST&scES IS UfU](S.< — Place a drop of 
mioe which hu been conemtrattd bj/ tvaporation upon a 
gUutf »Met aod oorer it with thlo glass. VTbea cool, ex- 
amine it aniJ«r the microfveope; Qot« the form of crjfitals 
present, urate of soda (p. ^i. acid phosphate «f soda 
(p. AS}, hasio pbosidiate of soda ',p. -iH). anlphaie of 
■oda (p. ^6), chloride of sodium aad area (p. 3'^), am- 
moQiaoo-magQesiaa or triple phosphate tp. 5d)t granoles 
of phosphate of luae (p. di). (lUuttrationi, Urine, 
Plate I.) 
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C. DErauFostno!! bt Hcai. — Flftce t small portion of the 
solid Tetidue (abool the aize of a piu's head) m a hard 
gloafi Inb^, sn) i^xposo it to tint flamfi of a spirit lamp, 
grntlually nii<>ing the lemperature to reftDesfi. Test rhe 
reaction of tbo vapour emitted from the tnhe with red- 
deuBtl litmus paper vbicU lias been mDisteoeJ (p, 43}. 

6. Salinb CossTiTtTKSTs, — Eemovs the earbonaceom retidue 

from the iuhv, aiiJ expose it upon plalinaui foil to a dull 
red heat, unLil nDthiDg bat a whitt aah rcmaiiiB (p. 43, 
fig. 93). 

7. AxKAi-nrx! Sjllts.— Place tho ash upon a glass slide, and 

treat it with one drop of dittilled irater, applying wannih. 
Concentrate the aqueoas solution liy evaporation, and 
allow oiystals to fonn. Theao should bo covered with 
tliio glass, aud sijhjeoted to iQicroscopipal rxamiuatlon. 
Chloride of sodium (p. SO), phc»phat« of sods (p. 48), 
ialpbatet of soda and potash (p. W). {lUwstratioru, 
Urine, PI. I, fig. 1.) 

B. Eautst SiiTs. — ^If the sallna residne it not entirely dis* 
EOlrod by water, add a drop of nitrio acid^ and observe 
vhr^thfir in efTerrescencre carbonate of lime ocoars, or if the 
intoluhU matter ia disaolved without the escape of ocj 
bubbles of gai, pbo^hat« of lima. 

0. Uric Acw. — Place about four ooncea of arino in a beaker, 
add a\iottt a drachm of hydroehlnric acid, and allow the 
mixtnro to stand for tirolve boar». OrTitala of tirie «r 
tithio acid. (p. 3»,) 

10. Umc Acid. — To a aniall quantity of the urine, concen- 
trated by evaporation, and placed in a watch gIat>K, add a 
few drops of acetic acid, and insert in the miiture afevr 
filamtnls o/ tow or silk. Allow ib» whole to stand for 
twenty-four hours covered with a glasx Hliade, in order to 
prevent the entrance of dost (p. 31]. Cryitah of nrie or 
lithic acid. 



' The deposits from the urine examined in sees. t> and 10 
ore to be examined in II. 
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TABLE II. 

SjitasAUc qaaUtaUve examicatioB (p. 39). 
Thto^^aiiioooutitaeDts (Lecture II). 

II. BsAonoM..— Spcoina Obatitt.— Ascertam the reactioB 
aud specific gravity ot the spocimen of uriao, and Dote 
au> gtiitirul ctiaractei'H ;<oa may observe (Lecture I). 

lil. Puci Iwo pottions, A and fi, of aboat 300 gr^ns eaob* in 
liaBiiui, to cvaporato over ibo vater batli (p. 3U, ftg. 81). 

13. Is PorniOK A.— Urza, Mccxis, Dwo Acid, Extiiactivf 
MaTTKBS, Ei^TUT PHOSPHArS &ta> SlUCA (p. 39). 

U. In P08TIOH B. — Fixed Salts (Leclore III). 

B ift to be plaoed in a pfattnum cnptule and incmerated 
(t)K.8'iJ,p.'l~^). Tli*>Kuliiia res-iiUieiK lob^niniuuined 
At a rud 1iL-aL, luid wliuu ilL'cuxliuuized u to be pre- 
served for exaininntion in Table 111. 

Pcooeed vrilU poniun A. 

16. Ua£A.— CH'N^OA Extrnot A is to bo treated with three 
successive portions of Alcohol, about tlie tp. gr. '8S3, 
wLich are to be boiled tipou tbe residue for a few minuteii 
over the irater bath. TIio alcoholid soluiiooa are lo be 
mixed togctbur oud conceDtratud by evaporation. The 
extract IB to be treated widi a lilde iraCrr, in otdor that it 
may bo reduced to ihe consisicnco QittfTup (pp. yo, 40). 

a A Utile of tbe syrupy extract when oold in to be 
placed in a amaUba&iQ and treated with afew drops of atroag 
Sitric Acid, nitrata of urea C«^*^X)^H0,NO«. Eiamiue 
tbe eryBtals tbas fomiud in tbe mioroseopo (p. 40, lUu$- 
tratioH*, Vriur.VllH), 

b Tbfl rfmainder of the ooncentrBted extract is to be 
pUoed over a \cater bath convenieutly arranged (flg. Bl),aod 
treated wtib eryttalt of oxalic acid until no more aro dts- 
Holved at a t«iupenitiu't» Df 2U(J°. The mtxluro is tLeu 
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parmiited to cod, tL.nA after the cr^auls hcve feeen 
sliglitJj washed wi:h a liltl« di»tilled water, ihey may be 
pkced kBtween folds of liUering p&|ier, QX&l&tA of area, 
C»H*N'09,HO,C«08. U. Jixamine a ftw of iho orjstals 
in the microscope (lUuslrations. Urine, PI. IV). After 
L&vitiK bccu wull pressed lo absorb extractive mattera, 
etc.. tlio crystals are tu la diasih-cd in icarm water, and px- 
cestt of carbonate of lime aiJidgd to tho solution, to decom- 
poite the QXAlatfl of area. ^Vhen the mixture becomea 
T^eairal to test paper, it i; to be Altered, and the clear so* 
lution, wbich ci>iisiKts of brea with a Little coloiirixig 
mutt^T, coiicoi)tj-Ki»d liy evapfirRtion. XTrea and coIonriDg 
matter remain. Tlie latter niaj te removed by dissolviiig 
the area m water, aiid boiling the eulution with aniicat 
charcoal, and sabscquent filtration (p. 40). 

The proceBEi of filteriug is seen Id 6g. &3: tbe manner 
in which the paper in folded in fig. U3. Tho wash bottle 
for washing prooipitatos is represented in tig. 92. 

16. Mdoos, Ijthic Acid, Eabthy Phosphate, and Sruc*.— 
The matter insoluble in Aleoiiol (aert. Ki), is to be 
treated with Lot water to dissolve extractive matter, and 
filtered. 

The reaidne mi the tiUer \h to be dried, and inciDorated 
on platinum foil. Tbe macus aud oric aisid are deelroyed. 

Wlien the ret^iduc, cone<i^t)iig of phoBphaCe of lime and 
Bilica is decarbouiited, it iii to be trem.fid with a drop 
of nitric acid. Ohaen-e whether effeiresceoca occtirs, 
carbonate of lime CaO.CO^. A traco of oiliea remains 
undi'sgolvcd (p. 40). 

To the acid soludoi] add r drop of ammonia, ami Dote 
the result. Examine the precipitate in the microscope, 
end noi\ce the cr>'fltal» of ammoQiaoQ-mngaeiiian or triple 
phoaphate, and the amorphous granules of phoBpbate of 
lime (p. &l ), Illugtratioi\jj Urinary Vepoaitt^ PI. IX, figs. 

i,a;p].xxi,ag.4. 
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IT. Ubio Aod C»*H*S*0*.— Eiamine tlie crystals depos^te^ 
apoD tha 4i4e8 of the res^el^ &nd nppn the SJainCTits of 
low or aUk which w«re E«t aside id Tftble t^ with tlte miurD- 
Mop«, 93iA nota tiie form of tbe ciystpJg (figs, 38, 99, 
niiutralioiu^ Vnaary Depatitt, Plates V, VI, VII, Vni). 
Tlieo collect th^m upon a gijiua Mlidtf and dtride them. 
into tbrea partiona. 

a. To the flrti add ■ litUe gcrjuzion »f ps^tosh, whieh 
dissoliQS the cry^tftls, formipg unta el potull, and after- 
wards ex««ss of aeetie O^HK!l^,HO, or hydrocktorie aeid, 
HCL Aftar b few miuntes have elapfied, sulij&ct the de- 
poiiii to micFOfiflopical exaTiain'ation. Cryatatt of lithio H 
nrio Mid C»DH*^'40i (p. SO, a, p. 2tt5, 1). 

b. To tb« tecond portion add a drop of nitric atid 
nO,XO^, eT&porale the mass to dryneas OTer the lo&ipi 
tliCD itUow it to cool BPd e>dd a little' ammonia H B^^ or 
ci-xpo^e the &cid resldoe to tba Tspour of ammonia, A 
beautiful purple oaloar, Owidg In the (omaation of mnnxidl 
C"H*HfrO« rosnllB (pp. 30, 2fl&l. 

c. To the thiid portion add solatioo, of earionate of 
potash K0,C0*+2Aq, which will dissolve the oric add 
C'^H^N^Oe, but more slowly. 
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TABLE III. 

"Bystomatio q,tiaUtatiTe examiuatlDn (p. C6}. 
Th9 laline coDstitueaCB (Leeturs III). 

18. AuuLiSE AND Eautht Salts. — Treat the reaidue reaalting 
frDtn the incitieratioa oi portion C iu Bern. II. nitb boiling 
distilled water and lUter (p. t)5) ; roserva ttie resi(lu>e far 
subsequent operntioDS, seat. 'i'.i. Proceed with the clear 
Bolutivtit wiiich h to be divided into two piurta, one coq- 
siating of three-fotirtht and the other of one fourth* 

The /(mrlh part of the solution is to be divided into three 
equal ^orlioTts (sect. '41). 



ALKALINE 8AI.TS. 

10. SuLPHUBio Acid. — To about three- fourth a of tlia clear 
solution Bdd n few drop^ of nitric acid, HO,NO*, and ob- 
aento if tffervescence cioours, oaiboDste of soda NuO, CO^ 
-flOAq. NoxCndd to tho s^otation, placed in & flask nad 
beatod over a lamp, a smftll qimnlit; of a aolution of c/^2o- 
rideof bariitvi,B&Cl + ilMi. Boil tlie niisUire and sepa- 
rate the precipitate b; t^ltraticiD. Sulphate of huTta, 
BaO.SOJ (p. rill). 

While tillrHtion ia praceediag, pass on to sect. 21. 

a. A g'tnall quantity of ths white precipitate of BUlphate 
of barjta is to be boiled in cauatic potash, and auotUer 
portion in strong nitric acid. It is insoluble in both. 

30. Phobphobic Aero. — The solution filterei from the precipi- 
tata prodnneil hy cklnrid« of barium in to bo trefttpd with 
excess of ammonia NH* and tbifl mixture, rapidly filtered, 
ttVoidiTit/ exposure to air as innch on passiblu. FluiBphaM 
of baryta »BeO,HO,P0" (pp. D4, 00).— CojMftitrate the 
clear solution by evaporation, anH when rodutied to a small 
bulk continiia il3 further esamiualion (sect. U'^i. 
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St. CRtoFJxe. Phosphoexc Acn>. — ^To the Jint portion oAA ■ 

(bv <1rop<( of nitric acid anil nrocns of & sotnlion of nitrate 
0/ tUv«r AgO,NO>, Bblotide of bUwt AgCl ti>. 60.) FilWr. 
To Uiu »ululiuii curcfully wldumm'mfatHvoiilitijf an exowh 
pbospbJlt* of *UT«r ^AgO.PO^ Then add more ammonia, 
and &fifrwnriU nitric acid (p. 5R). 

Phoiphate of silTcr h soluble to ammonia and atso in 

iiitrie. acid. 
ClUoride of silvar U soluble in ammonia, bat iosolablo id 

nitric acid. 

A, Phospbdiuc Acta of the alkaline photphaten prwipi' 
tated OM ftauncniacD-ma^aiiui or triple pboiphate. To 
tbe iteond portion iKld a little of a solulioa of muriate of 
ammonia 'S'H*iJl,ammonia'{iH^,tiuil sulphate of mogneiia 
MkO,SO^, a procipitate of phMpbatA of ammDiiia ud 
magnMia will take plaoe, !'MkO,NH*0,?0». TUia is in- 
soluble in amtnoniaeai »alu { p. 55). 

b. PoosPHonic Acio of the aHutUtu phf}$phate preeipi' 
taitd as phoaphate of lime. To the third portion of the 
clear solution add a liiilo of a solution of ehlorid£ ofcaleium 
CaCl.aud ammonia HW. Fhoaphatoof lima'GaO.HOiPO* 
is precipitated. 

Allow the ttr'~i Isflt prroipitates to sabnde, and then re- 
nove a tittle Tritli tho pipotto au.l subjecl them to 
microKcopieal ex nmi nation. Phoapbato of lime is 
amorpliouq, but the ainmoniaoo-m<iffQOsian pbospbata 
is LTy>'lRliit>e (p. W). (Illiittratioii$ of Urinary De- 
pogili, VI. IX, ftgi. 1, 3, XXI, fig. 1. 

23. FoTAsn Soda. — R&tam to tbo dzamiaation of tbe solutioD 
obtained in sect. 'iO, in -whicb tbe presence of potash KO 
and soda NaO Is to.be demon strutod. Add it to an excess 
otammcnia NU'.aod earbocato of ammonia 3NEl*O,;(C0', 
In order to prei^ipitate the exeetts of baryia BaO. Pllter. 
Evaporate tbe soUition to dryatss and gently ipiite the 
residuo in a pfatinum capfuJt. Diesolvo irbst remans ia 
water, and odd a few drops of solution of hiehlorUk of 



platinum PtCl*. Evaporate tbe mixtare to dryness over 
the water bath {p. (II). 

The dry retidue \n to be treateil with ituooessive portioni 
of oleohaL Fotauio-cbUiride of pUtmimL KCl,PtCl- ro> 
mains undissolved {p. 01). 

The alcoholic aoluiion is to be coQceatratfid that crj'stals 
maj form, Bodio-chloride of platinum NaC],l'tCU. Examine 
both the crjstalliue deposits ia the microscope xaxiet tbe 
inflqence of polwispd light. 



The crystals of potassio-obloride of platiniini nra octotu- 
dral Slid do not polBiise, while tba cryptals of BOdiO* 
oMoriflo of platiaom, are acUular and do polarise. 



EAETHY SALTS. 



^^ 23. Phosphate or Lime, Phobphate op Astmokia and Mao- 
C KE9U. — Return lo Iha fixuramation of that portion of the 

saline residue iusoluble in water (aect. 18). 
Add a few drops of nitric acid NO' to tho rosidue, and 

nodco if eprvetcmce takes place, carTwnale of lim« CaO, 

CO*. Dilute tbo solution and teller. RcHerva anyinuoluble 

matt«r for further oporationa (sect. 24), 

a. To QiiD portiou of the ckur solution add excess of 
ammiinia Nil", and exaoiine tbo precipitate in tbo mioro- 
soopi?. FhOBpbatD of lime UCaO,3?0-'', and p)ioiphat« of 
ammonia and magnesia ^MgO,NII<0,rO+ ISAq (p. 55). 

b. LiyE, &IAONESIA. — To another portion of the acid 
BOlation add atrtmonia KH^, and afterwards excess of 
acetic acid C^li^O^UO, and then oxalate oj' ammonia 
Nn*0,C303 + Aq, oxalate of line CaO,C*0*. Boil and 
filter (p. 62). 

Concentrate the clear anlution by eraporatioD. Whan 
eold, add a little solation of chloridt of ammonium NH*CI, 
and phosphate of soda 'NaO,U0,P0*-l-3-lA(i. Well «lir 
the mixture, and examine tbo erystaUina deposit in tbe 



1 



-CIO 

BU'Sroseope. Iripla or anuaoniaoo-ua^Miu pbaqiil 
■MgO>"HM3,PO^ -H laAq. {niustralioru of Uri-nar^DefMi. 

SM. SiucA, — Thai porticm of tha earthy talis LOsalnUe io writ 
b. to bt boiledi wiib a few drops of strojig nifric stid^ Kl, 
NO*, inUfa, SiO' TRiQuiis imdissDlvcil (p. 62), 
Is Tns SrrrBiuTio QtJAtJTATTTE KxAvrntj^nos OF Hsusaf 
Uiaii¥. commenced in Table H^ the presence of Ihe foIloTiq 
iitibataDC«$ h»A been demaostntod ::^ 
Ilk ponJon A, 



ITre* 




Kctracti'Te mattirs 


VdAuld 




Suthf phot;h&ta 


Vjsfin 




Billca 


In ponioD B, 






Cblortae 




Sodft 


Bolpliulo scij 


Lima 


FiiAipJuttie 


aeid 


IbL^eda 


Fotaah 




Silica 



See also forma in pp. 41 and 67. 
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MrCROSCOPICAL AND CHEMICAI. EXAMINATION OF 

THE mtlNE IN DISEASE. 



TABLB IV. 

Tan Micro BcopTCAT. ExAMrssTios of CarRAnr T>EPORrr». 

Innlabte mattera and oiiaary deposits (Leotares TUT) I^r 
X, aod XL) 
TKsoLi:nLS Mattsrs may be dividad into foot elassas : — 
(p. 310). 

1. IsaoiAmix Matibr Fi^ATiHa ofok t^e Suhfacb ov 
Urive, 08 DiFFTTsaD TixnQCon xrts Fluid. 

a. LioHT ASD FiiOccoLEHT BEroBns, Teassfassxi 
AND Ocoupvtyo- CoNsmEBAaix Bulk (sect. 9&1). 

3. Dessb and Opaqto Deposits, Oocitptino Cossi- 

BEHABLB VOLCME (secL 231). 

4. Ghawcuui oe Crystallise Deposits, Sikkiko to 
THB BoTTon, OR Depohited cvon the Sides of the 
Vessel {!!eot. 331). 

Many of the most important urinary dopoHils are searecly 
visiblo to the unaided oyo, nnd can only bo detected by 
carerul microscopical examination . 

For colltjciiug urint) for microitcopical oxamiaation, sae 
p. 213. 

In examining a spRBim^in of urine tlie inierosoopicat 
charaoturs, of the pelUetf npon the surface, of any in- 
eolnble matter diil^iKod ttirongh ttie liuid, as well as 
those of the dtpoiit shauLd be noticed. In many 
iustanct-'s also it in necus»>ary to examine tlio deptmt 
in itii upper part a» well as that poriion which stnkn 
to till! liattom fif the TeHHd. 

It is moat important to bo aequAinted with tlio cha- 
ractRrH nf tbone rstrrmfo^u mnttern wbioh are liable to 
fall into the urine ftcciden tally, or vhioh may have been 
placed Ihftre for tbo purpose of deceiving Uio practi- 
tioner. Those are ennmorated in sect. 2t). 



4]S 

Id lbs ■pediDflas «zr«D|ed for axcBinatka v3i k(M 
mukf of the HibBUiHwa eniaamnltd bdov. 

Tbc ehemUal rtagentM required Car exaaainKim «; a 
tBiaed in the smell boUU» vitk eamUktrw mtek i K 

as. with tbepijvm (p. Si:j. Off. eti) remoro e potlioo ofi* 
pocJt bom the uiino in the clifferent conieel gluMS i^ 
87, M)), end plftce it npoa ■ glese aliiie or iu * t^ ^ 
sell (flf. B&).aruiibe enuB*leale eege (ag|i.d4,r<;Bi 
vlun cerefoUy oovsrad irith thin glues, entgeet udgv 
Bunetion eith the qttazter of tax xoofa olgfldt ^ 
tp.SlO). 

Whet is the nalnze of the oriiuuy depoeita in th« ^^ 
mmbend from 1 to 12] end the extraneoai mtcaDQ 

gUSMBlStoaO!* 



I.— DIFFUSED THROUGH THE UBINE AM) SCI 
FORMING A DISTINCT DEPOSIT; OR, FOBITISG 
A TUIX STRATUM OB PEIXICLE Ul'OS lES , 
SURFACE OF THE UEIXE. 

aC. Uretee (p. Q'-\^}. {lUustmHcms, 1*1. Via,) 

Fatty matter in a itate of ejtrcnuiy ntinute dhUmBl 
It ocean in ehylouM urine (p. 831. fig. 23). 

Tibrioaofl, osaally present only in urine vrhieb I 
kept for some time, hnt occosioniUly foond soon 
nxiae has been paewd tP- 2^3), {lUustratiffiu, PL1lIS.| 
<lg.8.) 

dr. Kim cooiposed of phosphate of time and 

nsaian or triple phosphate, not unf^^qaeotH^ contata 
eU globalas { pp. iH'i, 24l»). 

ToraUe occurriogin diabetic wine (p. S56). 



• Tha attots of tli« rabituivaa pU<wd In tfa« alasaeH li mmd liy i^i-1 
COM U> tbO fgllOWiKg WOUOU. 




^ 
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IL—FIItST CLASS OF URINAKY DEPOSITS (UoL IX). 
as. Xacu(p.253, flg.^l). 

Epithelinni— from the Mnvcluted portion of tho nrioife- 
roustabea; from the straight portion; ^m the pelvi$ of 
the kidney ; Orom the ureters,- from the lladder; from the 
urethra; from the vagina (sect. Z'AtS) ; epithelium coctain- 
ingoif (p, yrill, figs. y5,a8). tiWTMtraftoM, PI. XXfV.} 
SpermatoEoa (p. 3Q0, ftg. 27). {IlluttraUoru, PL XIII.) 
VibrifflcBi (p. aor. ). Tliaetrationt, PI. XIX, fig 3.) 
Torals — >u{/ar tontla {ji.'HiQ) ; peneiUajn glauctim(p. 
S56.) (IlliatraUoTti, PI. XIX, figs. 4, 0, 6.) 

Sarcina (p. :30!^ ]. {IUiutraHon$, PI. XIX, fig. a.) 
Casts of tlie ariniferooa tabes (p. iiOZ). Coats of medium 
diameter, about the l-IQOth of anitKh (p. S0&). 

EpitMial caals. Palo and slightly granular casts, 
G^ranufcir casts. Cssts rontainingjiiu, blood, eryittaU 
of uxalttte of lime, or iilAic acid. Casts containing 
oii (p. 2fl6). (/UiwtrattofM.PLXIV.figs.l.a.XTin, 
fig. 1). 
Cattt of comiderable diameter, about I-DOOtA of an inch. 

Large and perfectly tramparcnt casts. Darkly ffranuiar 
coats. Cf>5t9 containing uuinL-ruua cf/b, ollea onclosdd 
aa it Tcre in a perfectly transparcnl tabe (p. 208, fig. 
S9). {lUa>itratio!u, PI. XIV, llg. 5. XVI.) 

Cait$ of small diameter, about tJm l-100O(A of an inch. 

Small waxy casts, perfectly clear in every part. Casta 
ooDtaining cpitfieUum, blood, pus, or oxi^te of lime 
(p. 360). {lUuttratimt, PI. XIV, fig. «}. 

m.— SECOND CLASS OF UBINAHY DEPOSITS 

(Lecture X). 

Urate of aoda witli trHoub. colouring matters — red, pink, 
out-brown, Ac., with HniaU qaanlities of urates of am- 
monia, lima, asd otgMsiA (p. 374). lUtutrations, PL 
Vin, figs. 1,2, 6, B.) 

Pu (p. 37^, figs. 31, 32). 
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PbotphatM, coDsisUng of plunphato of Ume and pb 
phate of unmoaia and magiuMia, or triple phosphats (| 
28fl,figB. i)9,8i,3C>, 36, 37). (lUuitralione, PI. IX, fiff 
1.2). 



IVv— THIED CLASS OF URINABY DEPOSITS 

(Lecture XI). 

Vrie or Uthio acid in varioas formtj (p.291, figs. 38, dv^ 
{ZUMtrationt, V\. IV, V, VI, Vn.) 

Oxalate €i lime occnning in tbo form of oetehedra (i 
296), or of dumb-belU (p. SOU. tigs. 40, 11, 12). {nUutTt- 
tiont, PL XII, XIIL) 

OyBtine (p. 30B, fig. 43). {Ittuttration$, PL X.) 

Carbonate of llmfr {p. 5la). 

BlwHl oorptuolea (p. 313, Sg. 44). 

HQ.. The aosT lufoniAKT ExTiuMEOua M&tteus aooideDtallf 
ptoBont io tUe uriooior wliioli ara sometimes oddod for tha 
purpose!) of deceiving the pracliiioaer, are the foUo wiiig 
(Lecture VU, p. a3&). 



Human hair (flg. 101, a) 

Cai'i hair (fig, 101 b) 

Bla&katliair (fig. lOi e) 

Wonted (6g. 101) 

Wool 

CottoQ and flax flbrei (Qg. 101 

BpliDtora of ooniferoas wood 
svept from the floor ^lig. Ill)) 
Portion! of feathers (fig. 101 s ) 
FUires of siUc 



Milk and certain coloil 

matters 
Oily matter (fig. lUL i) 
Fotatoe starch (fig. 100} 
Wheat starch 
Bice starch 

Tea leaves 

Bread crumbs (Bg. 101 h) 

Chalk or whitening 

Sand 

Peroxide of iron 



8ee also IHuttrations, Urinary DepLnts, PL I, U, lU. 
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TABLE V. 

Sabstances held In solution in Morbid UfIdc (Lecturo T). 
Albunen, ucsbs of ncea, bile. 

41. AscEitTAJH the reaction and ipecific] gravity of tha spec!- 
mena of Urloa marked A, B, C, D. 

43, AujOMEN. — Boil a portion of the Urine in a test tube oxer 
n Bplrit lamp and obseiro tbo cliarflctcr of the precipitate, 
if one is fortaed. 

a. Treat a iMond portion wiLh aliout 10 drops of nitric 

aoid (p. ]&3% 

If no precipitate is pntdneed npan the addition of nitric 
acid, or upon the application of lieat, pass on to 
seat. 43. 

b. A UmA portion to hs tieated with half ila bulk of 
ttrong nitric acid, and boiled, 

e. To a foorth portion add S drops of vary dilute tlittie 
juai, sod aftenvurds boU. 

A vei7 dilule e^olutioc of Ditric aoid prevents the preaiiu- 
tation of albumen by heat (p. 134). 

d. A fifth portloii is to hs treated with a little aeetie 
acid H 0,C*HH>''', and afterwards a solution oi ferroeyaniiU 
0/ potataium K^^fiCj'+SAq ia to added (p. 138). 

e. To a sixth portion add a Bolntion of bichloride of 
mereury HgCia (p, 13S). 

43. Excess of Urea C^H'N^Oa.— Add to the specimen of 
xtrine suspected to contain excess of urea firom ita deep 
odour and high epecifio gravity, abont half its bnlk of 
nitric acid HO.NOb. Allow it to stand for a fow minut«B, 
and examine the cryf^tallioe deposit which forms in the 
mioroseope, oitr&te of wea, CSH*NS03,N0'' (p. 89). 
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44. SuoAA^-a. A. portloa of the Urine siinpeoted to ooatutt 
ftQgar is to be boiled in ft test tabo witli lielf its balk or 
solution of potath KO.llO {Moore't f<«f). If it hcem» 
of » dark rmlditili brown coloar i>om tbt? formotioo <i 
metaiiie or tacchultaic act J, it in to be lto«tod with cxcep 
of niirie aeid, when the peoiilior odour rmembling tbat of 
moUiuet will be pmiluted, find the dark brown tolntSoo 
will beoome perfectly oUar (p. 151). 

b. A leooBd portion i« to fae Lroatod with one or tn 
drops of a itolutioa of ndphate o/ copper CuO,SO'+3A^, 
and ftftervrarda a oooaideTBble oxocbb of potaih KO,H0 b 
to bo added. The dark bttu golution is then to be bMtcd 
over the spirit lamp and Iniled for a moment, wban a 
yeUoviah brown precipitate of irubortde of copper CaK, 
will be produced ITronniert tatj (p. ifi] }. 

c. A tbird portion ia to be heated with abonc an e^ 
bulk of Uie aoluuou of tartraU of eopptr in poiB*A. 
Barreawil'a tolatiea* (p. l^'d). 

d. Fermentatioa.— Kill one of the tubes plaoftd on tka 
tabic with Urine, and ibe other with water, to each M 
six drnps o( t/etut, and Iben a lilUo morn Uriue and watar. 
in order that the iloida may ri»0 abovo the brim of tlw 
tnbcB. Apply the indiaruhbtr pad, and invert Lbem in tba 
small beakers. Remove the indiamUber aad add soOM 
merQar}-. Place the whole in a temperatttro of 60*, bo^i 
afEer the lapse of two hours, eouipore the sine of the 
babbles of gas in the respectivo tubes (p. 158), 



• Bmuwd'i niDdUlccttfon of Ods Mlntion, wktob mwf be umJ In deier 
uinliii; Uia <ju4mUtii of Bngu-, Ii maM u IbUows: — 

Cnamot TkUt 8316 gn. 

OrTitftlllzed cubOD«t« of •eJa SSIS gn. 

CaujUopotuh lUA gn. 

SulphjUfl of copper 779 grt. 

Wittr 36 oa. It dr. 

Leptna de PhgrioloirU BtptrimattaU, ina, p. )& 
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e. Crystals. — ^Allow a few drops of diabetic uriDe to 
evaporate spontaneoaaly upon a glass slide, and examine 
the residue on the next day to see if crystals have formed 
(Eg. 6, p. 150). 

45. Bile. — a. One portion of the Urine is to be placed in a test 
tube, and after the addition of one drop of st/rup, two-thirds 
of its balk of strong sulphuric acid SO^,HO are to be 
added eautiou$ly by drops. Shake the mixture, and allow 
it to stand for a few minutes. If sufficient heat is not 
produced by the additioa of the acid, warm the tube 
slightly over the lamp. The mixture becomes of a dark 
violet colouT, which, however, is destroyed by a temperature 
a little above 110° IPettenkofer't test] (p. 144). 

b. Pour a few drops upon a clean white plate, and after 
spreading it over the surface, allow a drop of nitric 
acid to fall in the centre. Observe the play of colours 
(p. 145 a). 

c. To another portion add a few drops of serum, and, 
after agitation, a little nitric acid NO°,HO. Observe the 
colour of the ooE^ulated albumen ^Heller's test"} (p. 
145 b. 2). 
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TABLE TX. 
Cli«iiucal EimmaHoa of ITrlnaxy Depodu. 

30. III. Second Cubb op Ubikauy Deposits (LeotonX!- 

Ptti. 

Oratei or tatbatos, 

FbMplutei. 

31. Obcksve the ebtneton of the uriuazy depoeiu b l&s 
gliUBes A, B. C, U)d note the eoJour, reaction^ and ipttib 
f/ravity of each speeimen. 

Sa. Ai TER having poarod off tlie lu^matant Jiuid, take ahml 
otu-fourtb of the (t<2>o«J( from oaoh glass, and pour it inu 
a test tube. Add to it about half its buUi of tolHtiOHt/ 
potaiA KO,HO. 

Pm 13 rendered traiuparent, vueid, and glairy by potmii 
{p.27:i). 

Uratei arc ditsolvcd bj potaah, but the solataoa is peifeotlj 

clear and limpid. 
Fhosphatea are not affected by pottuJt, 

S3. Ueates ott LirnATEB. — If tJtib deposit bo solnhle io |mb»Ji 
KO, and not rendered glairy, take (mother portion mi 
heat it in a dean teat tube with a little water. It win ta 
dissolved upon tbo application of a gtntlc tteaty and will bt 
precipitated agaia vheu tlie solution beoomes eooL An> 
other pDrtiijn ma; be dissolved inpottuh KO,and th«nil- 
6038 of bydroohlerie acid HOI, or acetto acid C*ll*O^fi0, 
added. After tbe lapse of ten or twelve hours the depoal, 
conHisLia^f of orie aold Ci^H^N'O^, may be sabjeeted vs 
micrctcopical examination, or tested in tbo manner d^ 
scribed in sect. 17 a, & (p. 274). 
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3i. ruE. — If tlio deposit be rendered gtairy by potaah KO, noto 
oarefuHy Us microscopical charetcten under tlio quarter of 
an inch ol>jei^t ^t&ss, nnd t^en add a drop of acetic add 
C'H^O^jHO, and observe the cbaoge vhich takes plcLco in 
tlie appearance of the corpuscles. Notice if any crystals 
of triple phogphate 5MgO,NH*0,POS4- 12Aq ara present in 
the deposit, and otfierve tlie oharaeler ol any epithelium 
that may be raei with (pp. iJjH^ 2H3). 

A small portion of the Bupernaiaiit fluid ie to be treatdd 
with nitric acid I10,K0^, and anat.h6r portinu lioiled in n 
test tube. Ihe precipitates cansist of &lbum«& (p. 132). 

flft. Eabthy Phusphates, — If the deposit conBistg of &artby 
phosphates, it will not he altered by potash KO, nor by 
the application of heat. A. portion of it is to be treated 
with rtitrie acid HOjNO"*, in which it is soluble without 
efferveBcenc©.* Observe its microijcoplcal characters 
(aeoL 243). If there' are do well defined crybtals^ diabtolve 
a portioD in dilute nitric acid, ami then add excess of 
ammonia. Upon microscopical exatnlnation, the precipi- 
tAte will be foujld to ooQslst of featiiery cr>'9tal3 of tripl« 
pbciphate and granoles of pboipliate of lime (p. 'iSS), 



IV.'^THiaD Class of Ubibabt DspofiiTB. 

Vrio or LitMo Aeid, 
Oxalate of liine, 
Sand. 

96. OuBEBTK the oharaeter of the deposiU in the glsR^es D, £, F| 
and note the colour, reaetionf and specijie ffravity of the 
fluid in each case. 



* If sffeneacenoD occruni upon the addlUoc or Ditric oold, It prol)B.bl7 tie- 
pwda upon th« pruiODOii of cartioiiato of amuiuuiii, roHulUog frotu the 
de earn jiogi lion of urea, n chautju very llabis ta 6t.'i!ur in dlMue of ths bladder, 
in wtiieb cAse the mi4DUS appe&ia to a<^t tbo port of n/rriMnC. 
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37. Iff TBB Dcfosxi tt ffiry small in qa&ntUy, remoTe it in the 
miiniicr J^mbenl in p. J214, aod pLe>oe tt in b smsJJ vndi 
gUfis or in tbc: oell (flg. 85 ). 

Vrie or IiitluD Anid \s di^^nlved by jjoen^Ai, while Oiaktscf 
Umt anii lai&d wfr not a-ff^cted by this reagent. Oulit) 
of lim* i?i in^ioluble io acetti: acid and potayA, but h iii- 
BLolved bj ntfrid oirjj. Sand is oot offeeted bf jioEoii^, 
DCi£ by sifQti^ nitric ttoid, 

yS. Uarc OK iJTmc Aoro CiiH*N*O0.— If the aepimt m solaiar 
in potnab KO, Iremt a portion of it with nitric acid HOj.N0^ 
apoD a glms- Elide, and carefolly evaporeta it to drjius 
over the rpirii famjj- WhsD cool, expoae tie pesidaeto 
tfa& vapour of ammoaia^or sddL to it a drop of ib&tresfatL 
The bciHtCJ/iiJ p'u.rpld cpIout which results, depwdB span 
the foTmfttion of Muraiide CKNSHBO^ S3 (^sect. 17,a,ft,f, 
ako 5 . 21]l&, and lUuitralions, PI. IV, V, VI>. 

Stt. Osil-ATB; OF LinB CaO>C'0^ + 2Aq.— If the depoal is b- 
solnble in pofajft KO, aud also m acotic acid C^H^'iHO, 
bat is diafiOlteti by mtrici aeid BLO^NO-'', collect A poAJrai 
of it npoD a filtor, ftcid aftiir ha-ying beea well washed, let 
it 1)'9 dried and carofnlly tc{;inerBtLid on platinum foil, Tt' 
the irfhitg ath add ft drop of acetie aeidf and aote the 
reaiilt. Esaminu o. iiortion of the original deposit Id the 
microscope (p. £&?, lUiistratiom, PI. XI, XIII. 

Oyftlate of lime is decomposed, at a dull red Leat,inlo 
carliDnatB of Um« GaOfCO^. 

40. Saso. — If Ibe deposit is insoluble in potash KOkHO, acelk 
ttcid C*H=O^HO, Jiitnc acid fIOjNO=, boil it in stron| 
nitric acid, aal examine it andcr the microscope. 
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OF URDTAKY CALCULI, AND THE EXAMINATION 

OF SMALL QUANTITIES OF DEPOSITS 

IN THE MICKOSCOPE. 



TABLE VH. 

ffrinarj Calculi. 

1. Thoae whieh are tmI dittrotfed by a red hlat. 

Znoombasttbls raloiili. 

PhoBpltftto of liiae 6Ciio,:iP0'' : pliospbate of ammonia 
andm^neaim or tripl« phoaphato :iMgU,NU*O,l'0'i ftuible 
oalcQlQi consisting of a mixture of ptoipbata of lime aad 
triple pho«pliate, 

'i. Those tehieh are partiall}/ deeompogedj or eatirelif de- 
stroyed by a red heat. 

Combnatible O'f partially combastible oalcoli 

Uric «r Uthio aoil CicU^N'O^; am or litltate of am- 
moaia N'H»0,C"H*N*0«; uiata of lime CaO,C"^H^K^O''; 
ozBlaie of Ume CaOC°03; cyttine C^NH^O'S^. 

If Lbe calculus consists of several diOoreDt lofcn, a 
portion from each layer should be fiuely powdenHl aud 
exomiued sepurstely. 

Uicitoscopio dLLcvLL—lUuMtrationt, Caleuli, I'L I. 

4fl. CniNiBv CiLcrn.!.— Hoat a portion of tbe coloutus, about 
the Hze of a pm'» head-on fAatiuum foil, over tbe spint 
lamp. Expose the black ash tbuB obtatacd for some time 
to a dull red heat until the residue h^comes. white. If thero 
should bo no fixed resldae pass on to &U. 

Calculi vhich leava a fixed rosidue, 

47. Fi'aiBr,E Cxix!ixcs. — The white ash is to he uxposcd to the 
lietit of tbe blowpipo flame. Ohaervo if it bo fusible or 
infusible. 392. 



48. pHOSFfUTK or Lm. AllXOmACO-XAOKEBU.N PROfPBllL 

The Bfth ii to tw disaolved in dilute hydnehlffrie etU ' 
HCI,HO. It effentaeence nceinra npon the aditituuiortti 
ftcid p&!M on to seoL 40. KoutraliKe with awtmouia XW- 
KxamiDO the procipttaM in tho nucrosoope. 39 1. 5eet,itt> 

a. Carhonat4 of lime roaulLn trotn the doeomposiiuaflf j 
oxalate o/Iim«, malb«n7 oaloalu, at » rod beat. 

40. OxAtATK OF Lime. — 1( affervesoeooa occoirad npaa lh> j 
oddiLttiu of the acid, the solotioa ia to bo naotftlLMd «ii^ 
ammonia, ujil anarwuds oxcqks of acetic add mdieU To i 
the solntion uld oxalftto of ammonia VBH),(?0^^ii, \ 
oxaUta of lima €0,00^0^ In thrown down. Tbia is tsi» 
lublo in potash KOiUO* and in acetic add H0,OH*<M. 

am. 

Calculi wUoh laan ooanalj a tnuw of flzad mUoa. 

ftO. IIratt. CALcrtus. — A nnall portion of the eoldiilu Ixif 
powdered is to be treated with hot water. U soluU^la 
that fluid a htrODg Bolotioii of earbonata potcuh is to b( 
added, and thu tuhe heated over tho lamp. AacaUaa iIh , 
reaction of the fames which are (^ivea off. Noboe tbar 
smell, and hold a rod which has been dipped In bf^ 
ohlorio acid over the mouth of the tubo. 

r>l. Uhio Acd} Calcuutb. — If irwoUibUs in icatir obo idd i 
little pota$h. If soluble in the lost reagent, treat anodtf 
portioD of the calculoa with nitric aeid and aBunoMO, i 
descrihod in scat 17. b. This test may also be app 
oue of a calculus supposed to cousist of urate < 
monia. 

METHOD OP TESTING TEKV SMALL QUANTITKS 
OF MATTER ^VITII REAGENT.S KEPT IN SMALL' 
BOTTLES WITH CAPILLARY ORTFICES (Fig*. 9*, ' 
IKI, 97, 08). 

62. pHOBPRATE or LnrE, Cetlobtob of Sodtuh, pBOBTiun 
or SoDi, StnjHATE or Potasb. — ^Vhat ia the uattue of [ 
tiie Bubstaaoe upou the glass alidea nmrked A, Bf Tot 
it with %udi reagents as yau thiiilt requisita. 

What aubstaaccs art; dissolved in the drops ofiratarj 
narked C, D, £ * 



WEIGHTS AND MEASURES. 
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1 = 



TBOV OB APOTHECIRTKS' 
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Freaeli Omnm** 
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= 96 = 
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= 8 = 
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31.08 




1 = 


8 = 
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3.886 






1 = 


30 
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1.89S 
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0.0647 



AVOIEDCPOIS WEIGHT. 

Pound. Onnces. Drachma. Qrains. Freseh Oninmti. 

1 = 16 = 256 = 7000 = 453.25 

1 = 16 = 437.6 = 88.328 

1 = 87.343 = 1.77 



mpEBIAL UEASUBE. 

Gal. Pints. FL oancea. £1. dnni. Minims, 

1 = 8 = 160 = 1280 = 76800 

1 = 20 = 160 = 9600 

1 = 8 = 480 

1 = 60 

WEIGHT OF WITEB AT 63°, CONTAINED IN THE WPEBIAL 
GALLON, ETC. 

Onlna. 

1 Imperial GaUon . = . 70,000 

1 „ Pint . = . 8750 

1 „ Fluid Ounce . = . 437.6 

I „ Fluid Drachm = . 64.7 

1 ,, Minim . = . 0.91 



CUBIC INCHES CONTAINED IN THE IKFEBUL OAIXON, ETC. 

Cobio laehet. 
277.273 
34.659 
1.732 
0.8166 
0.0036 
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Fluid-ounce 
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^^^^^1 
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^^^^H 
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^^^^H 
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^H XlL'cuLTn«tri^ ^ .^!)!^,TIWO ^^ 10 


s r< ■ 


^H HcoatotnotTD = 3imaorM30 ^0 O lOO 


^ ^ fl 


^H Kilomcins = MipJOimiQ =0 4 313 


lU ■ 


^H Mfriometra = 9H27IU.rKHH)l> ^ fi 1 15# 


!l ■ 


^^H BLEiSiTnaSS oy C4PACITV. 


■ 


^^1 L-lQelisb ImpBiiBl Maunre. ^H 


^^H CublD IuaL«s. G&l. E'la. F. oz, 


F.dinLlCL ^F 


^H lliUilitre ^ .OQlOS = D o 


lU [ 


^H CeutilUro = .01036 ^ U 


3 4£ ^ 


^H Dedilitie = G.Klsyo r= O O 3 


i H 


^H Libre = EM.U:iBDO = 1 i^ 


1 ^ ■ 


^H Decalitre = U10.Q80C0 =^ £ 1 la 


1 u H 


^H Hefmtflliize ^ Cim.@OQOO ^ 2^ 2 1 


4 iS ^1 


^^ Kilolitre - OlOS^.OiXWU = 220 13 


ft 1!4 V 


" Myriolitro = G103S0.CXKHiO — 2&0O 7 13 
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Milligram III p 
Centigramme 
Decigram cae 
Gramme 
DeengrBTumii 
1 1 c c at 0(,T amm e: 
Silogramrdu 
MyriOgramoiQ 



51E13URES OP WEIOBT, 
Eugliab GrnisE. 

.oir4 

1.0444 

l').lD4n Pouti. 

1B4.44I.>3 - 

1544.4U'J3 = 

lD-144.0a-^4 = » 

irjW40.'jiU4 = a^ 



jltfoirdupoia. 



Oub, 


.T 
3 
1 



DflK. 

5,tl5 

9 
2 
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Abkorual deposit In urine, 8 

Abscesses in kidney, 283 

Acetate of lead In diBBolving calculi, 
359 

Acetone, 170 

Acid, biUary, detection of, 146 

— — carbonic, in urine, 18 

— — increase of, in urine, 82 

— — lacUc, in urine, 38 

nitric, in urine, 85 

• phosphate of lime, 53 

phosphorio, 46 

sulphuric, as a test for bile, 147 

Acids in urine, 12 

organic, in urine, 19 

vegetable changes of, in organ- 
ism, 16 

Acidity of urine, influence of liquor 
potassffi on, 25 

Atfue, urine in, 203 

Albumen in urine, 131 

estimation of quantity in 

urime, 138 

- in the nrine, its connexion 



■with kidney disease, 131 

- and common salt, their inSu- 



ence on thespeciflc gravity of urine, 9 

■ with urates, 276 

conversion of, into urea, 32 

- dissolves phosphate of lime. 



- in urine in acute rheum- 
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atism, 142 
not coagulated by heat when 

a trace of nitric acid is present, 136 

containing blood, 142 

■- ■ phosphates mistaken for, 52 

in pneumonia, 142 

■ in puerperal fever, 413 

. containing pus, 279 

Alcohol extract. 36 

' He influence on the solids and 

fluids of urine, 25 
Aldridge, Dr., on formation of oxalic 

acid, 307 
Alkalies, their action as diuretics, 201 



Alkalies, their influence on the che- 
mical changes, 25 
Alkaline phosphates in urine, 45, 47 

' tests for, 6S 
• solution of albumen not pre- 
cipitated by heat, 133 

urine. 14 

- in dyspepsia, 83 



intter in calculbua disorders, 

357 
Allan toin, 153 

Allarton, Hr., on lithotomy, 3S0 
Alumina, 63 

Ammoniaco-magneeian phosphate, 53 
Ammonia,formation of nitric acid fVom, 

H5 

in urine, 19, 86 

Ammonium, chloride of, its influence 

in preventing the precipitation of 

suboxide of copper, 164 
Aniesthe^, sugar in urine in, 166 
Analysis of albuminous urine, 138 

■ of chylous urine, 237 

of diabetic urine, 1B9 

of healthy urine, qualitaUve 

or quantitative, 39 

-of nrine cont^nlngsardnie, 
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- of urine containing cystine. 



of nrine containing tuntes, 277 

volumetric, 803 

outline of urine in disease to 

be filled up, 128 

Animal matter in calculi, 328 

Anoxidic substances, 44 

Apparatus for volumetric analysis, 303 

examining urine, 389 

Arteries of kidneys, 181 

'- stnught, in pyramids of kid- 
ney, 193 

Artificial urea, 22 

Arseniuretled hydrogea, iofluence on 
colouring matter of mine, 98 

Average quuitity of constituents eli- 
minated in twenty-four houn, 67 
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